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it’s mainly a matter of TIMING! 


When an old machine costs you more than it earns, 


replacement pays for itself! 


‘| 
here comes a time in the life. of 


mac hine, when it will no longer produc 
ata proht a time beyond which its cor 

tinued use represents a financial loss to 
your company. his point of obsoles- 


nay be the result of physical aging 


or of technological advances. In eithe1 ! ng obsolescence 


inl = 
case, the result is the same money lad to do the 
wasted that could be saved by the invest- 


studies have p 
ment in a new machine 


portant savil 
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For Example: A 


Old Machine New Machine 


$16,794 
84° 


YOU pay for obsolescence. Replacement pays for itself! 


tHE HEALD macHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
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Building-Block Designs Reduce Tooling Costs By Ralph E. Cross 
“Sectionalized” transfer machines as bled from stand com} 
ts provide the flexibility needed { 
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Superalloys Formed with Explosives. . By Paul J. i 
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Numerical Control or Tracer Control? vy Fred W. Burdett 
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In the “toolroom”" of the TRITON 


PRECISION 


In the sea-going machine shop aboard the Triton, new- 
est and largest atomic-powered submarine, STARRETT 
precision measuring tools will help maintain the 447- 
foot, twin-reactored craft on long undersea voyages 

STARRETT tools also helped set the precision standards 
that made it possible for over 500 companies across the 
nation to contribute to the building and fitting out of 
the Trito? 

In the toolrooms of these companies, on the produc- 
tion lines, on the inspection benches and in the personal 
kits of skilled mechanics, STARRETT mechanics’ hand 
measuring tools and precision instruments made it easy 
to be accurate, sharpened skill, kept constant watch over 
quality and precision 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


os 


The L.S. Starrett Company and Starrett Distributors 
everywhere salute the Triton. We are proud to have 
played a part in equipping her 

STARRETT precision measuring tools, dial indicators, 
dial gages, steel tapes, steel rules, hacksaws, hole saws, 
band saws, band knives and precision ground die and 
flat stock are always available through a convenient and 
reliable source of supply your nearby Industrial 
Supply Distributor. Write for Starrett Complete Catalog 
No. 27. Address Dept. E, 
Athol, Massachusetts, U 


The L. S. Starrett Company, 


S. A. 


~ 
PRECISION TOOLS 


World's Greatest Toolmakers 


INDICATE A-12-2 The Tool Engineer 
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Do It Yourself! 


When production equipment is needed, many successfully 


outsanding companies never build anything for which there 
is a satistactory commercial product. Engineering time is 
considered too valuable to waste on duplication of effort. 
Furthermore. an available product. whether it be a complete 
machine or a component, has been debugged and proved by 


ipphications 


Who would consider building an electric motor or a roller 


bearing for a standard type of application? The commercial 


product is far superior to anything that could be built at the 
same price. Misapplications f such standard components are 
few and far between. In fact. when one does occur. the parts 
manufacturer is seldom blamed. His reputation remains ut 


scathed 

With the advent of built-in functions on machines. manufac- 
turers of equipment such as gages have developed “do it your- 
self” components that mav be built into the control. Ever 
though these components were designed and built as dependa- 
ble precision parts. they occasionally fail to function through 
misunderstanding resulting in misapplication. Then. the parts 
builder may fear that his reputation is in jeopardy 

In a field growing as fast as tool engineering. the component 
manufacturer should not overlook the ingenuity and contribu 


tions of the tool engineer. Throughout many 


plants there are 
Rube Goldbergs and gadgets that are working well. The 


components are applied in ingenious ways. Once in a while 
there is a bad application. Both types. however. add to the fund 


of information rather than detract from it 


The component manufacturer and the tool engineer are truly 


partners in progress, This is American know how at its be st 
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“We expect a 500% increase 
in the life of our molds!” 


Bowling Equipment Manufacturer 
Switches To Molds Made With 


POLYTOOL Epoxy Tooling Compounds 


The molds used to form the “Fairlane” bowling alley 
equipment produced by the M. Blatt Co., Trenton, N. J., 
formerly chipped and cracked when molded parts were 
removed. They needed replacement after a single year’s 
service. Now, the same molds are being constructed with 
RCI PoLyTooL epoxy tooling compounds. 


“After six months of heavy usage,” says Mr. Louis 
Tavani, shop foreman, “our first epoxy mold is free of any 
chipping or cracking. We now expect molds made with the 
RCI epoxy compound to last at least 5 years!” 


These RCI epoxy materials promise any company greater 
mold durability, which means big savings on production 
costs. Greater dimensional stability and resistance to 
shrinkage are other important features you'll find in RCI 
POLYTOOL epoxy compounds. 


The actual finished products derived from these Blatt 
Company molds (such as the bench shown above) are 
constructed of RC] PoLy.ire polyester resin reinforced 
with glass cloth. The coloring comes from an RCI gel coat 
that is applied to the mold first. 


4 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-4 


The M. Blatt Co. constructed their first epoxy mold with 
the help of a Reichhold technical representative skilled in 
the use and performance of PoLYTOOL compounds, 


Why not write RCI for full details on the profit-potential 
of POLYTOOL epoxy tooling compounds and POLYLITE 
polyester resins in your application? 


Sa a 
REICHHOLD 


Synthetic Resins « Chemical Colors ¢ Industrial Adhesives ¢ Phenol 
Hydrochloric Acid ¢ Formaldehyde « Glycerine ¢ Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Ortho-Phenylphenol « Sodium Sulfite 
Pentaerythritol « Pentachlorophenol e Sodium Pentachlorophenate 
Sulfuric Acid « Methanol 


REICHHOLD CHEMICALS, INC., - 
RCI BUILDING, WHITE PLAINS, N.Y. . : 7 


Creative Chemistry ... Your Partner in Progress By 


The Tool Engineer 





“The Outstanding 
Tool Room Lathe’’ 


Precision Collet work for all sizes to 1- 1/16" Collet seats 


directly in spindle 


Precision Step Chucks for diameters up to 6”. Provides Integral Mount Jaw Chucks for precision holding of 


£ 


Collet-like accuracy regular or irregular shapes up to 5”. 


Hardinge Model HLV 10” Lathe was primarily designed to fill 
a very old existent gap between the plain precision bench lathe and 
the heavy duty engine lathe. 
Extreme accuracy, high spindle speeds, 
and thread cutting ability are coupled with power 
and ease of operation 
to obtain the desired results rapidly. 


Write for Bulletin HLV 





HARDINGE 


ELMIRA WN y 


HARDINGE BROTHERS, INC., ELMIRA, 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 


December 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-5 








4 Reasons 





EXACT FLUTE SPACING 


A prerequisite to exclusive Balanced Action performance, 
flute spacing determines the balance of the tap. Winter 
achieves exact spacing through precise indexing. 


UNIFORM FLUTE CONTOURS 


Another element of Winter design ‘“‘teamwork"’, uniform 
flute contour is an integral part of Balanced Action. 
Controlled flute contours are vitally important to proper 
tapping of specific materials. 
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PRECISION CHIP DRIVER 
CONTOURS 


To eliminate inaccuracies of off-hand 
grinding and polishing, Winter designed 
and built special machines to assure per- 
fect chip-driver contours. 


ACCURATE AND 
CONCENTRIC 
CHAMFERS 


The last— but not the least— important element of Balanced 
Action, accurate and concentric chamfers eliminate tap 
run-out. Winter holds shank, chamfer and thread con- 
centricity to remarkably close limits. 








efficiency 


with research improved National 


National metal slitting saws give you the edge for tool room or produc- 
tion work because they're job-engineered to minimize binding and 
scoring. Made of the finest quality high-speed steel for long life, National 
saws are available in a wide range of diameters and widths to do a 
variety of operations—including multiple slotting, grooving, slitting, 


cutting off—efficiently and economically. 


metal slitting saws 


CALL YOUR DISTRIBUTOR 
for NATIONAL twist drills, 
reamers, counterbores, milling 
cutters, end mills, hobs, carbide 
and special tools. 


. WY, 
“4 Li, R 
NATIONAL TWIST DRILL 
AND TOOL COMPANY 


Rochester, Michigan, U.S.A. 
Distributors in principal cities. Branches in 
New York ¢ Detroit * Chicago « Dallas 

San Francisco ¢* Los Angeles 








Do at PO. Be ae OS 8 SF 


These are exact words from the production officials of The 
Cleveland Worm and Gear Company, of Cleveland, Ohio, 
which company produces the universally known and widely 
used Cleveland Worm Gear Speed Reducers. 


The machine to which they refer is their new “AMERICAN” 
DeLuxe Model Hydraulic Duplicating Lathe. This lathe, as 
the illustration shows, is used primarily for machining worm 
forgings from a round template. 


Accurate duplication of parts, high speeds, heavy cuts, 
plenty of power, quick acting air operated tailstock and ease 
of operation are the major characteristics contributing to 
the amazing productivity of this machine. 


gives a complete de- 

scription and shows 

many examples. It's 

yours for the asking. y More production per man hour is the answer and only 
answer to spiraling costs—modern, high production ma- 
chinery is the answer to greater production per man hour. 
Judging from reports, The Cleveland Worm and Gear Com- 
pany has found this to be true. 
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LATHES AND RADIAL DRILLS 








SHOP FOREMEN ARE 
FINDING ELCIDE 75 
KEEPS CUTTING FLUIDS 
AS FRESH 

AS A DAISY! 


You 


have less down time when you 





treat emulsions with new ELCIDE 75 


One ounce of Elcide 75 per each four gallons of 
| 


standard duty soluble oil emulsion controls the 
life. In one 
emulsions treated with Elcide 75 lasted 


harmful bact . that shorte ‘mul 
armilul Dat la that shorten emulsion 


14 times longer than untreated emulsions! 
Longer emulsion life means less down time and 
more efficient use of labor. The time lost on re- 
charging emulsions is greatly reduced, and so is 
the size and expense of disposal problems. 
Extended shutdowns are less of a problem when 
emulsions are treated with Elcide 75. Since Elcide 
75 can be safely stored for long periods, some plants 
have found a reserve supply is extremely useful 
protection for emulsions during extended 


downs such as vacations and inventories. 


Plant efficiency is increased several ways. Elcide 
75 controls bacteria that may cause staining and cor- 
rosion. It is safe and nontoxic to employees, and its 
antibacterial action eliminates objec tionable odors. 
Elcide 75 effectively controls bacteria that cause 
odor, staining, corrosion, and emulsion breakdown 
because it is a combination of two powerful anti- 
bacterial agents. It includes a powerful new com- 
pound related to one of the safest and most effective 


bacterial inhibitors used in the exacting field of 


a much wider 


Inhibitors COm- 


PRODUCT SPECIFICATIONS ELCIDE 75 


Active Ingredients —Sodium Ethylmercuri Thiosalicylate 
(Thimerosal) and Sodium o-phenylphenate. 


Package Price per Gal. 


$8.50 
$8.00 
$6.50 
Sold only through selected distributors. 


1-gallon polyethylene 
5-gallon polyethylene 
55-gallon stainless steel 


Lower your operating costs. If you use standard 
duty soluble oil emulsions, Elcide 75 can save you 
money. Production | up as costs go down. The 
reduction in total luble oil purchases can more 


than pay for the cost of using Elcide 75. Why not 


trv Elcide 75 in your plant operation soon? 


For more information or tot 


(ELCIDE 75 








ELI LILLY AND COMPANY, AGRICULTURAL AND INDUSTRIAL PRODUCTS DIVISION; INDIANAPOLIS 6; INDIANA. TELEPHONE: MELROSE 6-2211 
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Operation 260—Four-Way Machine 
—reams dipstick hole; finish 
reams valve lifter holes; reams 
7 holes in rear end; taps 1 
hole in top. 


Operation 250—Four-Way Machine 
—taps 6 holes in rear, 22 holes 
in front, 10 holes in each 
bank, and 6 holes in top. 


Operation 240—Three-Way Machine 
—drills dipstick hole; drills 
angular hole in top; reams 
dowel holes in front end; drills 
2 holes in front end. 


Operation 230—Three-Way Machine 
—reams dowel holes in banks; 
drills and chamfers 3 holes in 
top; end mills dipstick hole. 


Operation 220—Four-Way Machine 
—taps left side; taps left 
underbank; drills miscellan- 
eous angular oil holes. 


Operation 210—Four-Way Machine 
—taps right side, right under- 
bank, pan holes, bearing cap 
bolt holes, and 9 holes in 
front end. 


Operation 200—Five-Way Machine— 
reams 6 holes in underbanks; 
reams 1 hole in front end; 
drills 2 angular oil holes; taps 
1 angular hole in pan face. 


Operation 190—Five-Way Machine— 
drills 5 angular oil holes in 
pan face, sides and front. 





Operation 110—Five-Way Machine— 
drills 8 water holes in banks; 
rough bores and spotfaces 
distributor and breather holes; 
drills oil gallery. 


Operation 120—Five-Way Machine— 
drills and chamfers cylinder 
head stud holes; semi-finish 
bores distributor and breather 
holes; rough bores Nos. 1, 2, 
4 and 5 cam bearings. 


Operation 130—Five-Way Machine— 
drills and rough reams 
valve lifter holes; spotfaces 
and reams distributor and 
breather holes; drills 2 oil 
feeder holes from banks to 
cam bore; reams oil gallery. 


Operation 140—Two-Way Machine— 
rough bores No. 3 cam bear- 
ing; drills and chamfers 22 
holes in front end and 5 holes 
in top. 


Operation 150—Five-Way Machine— 
drills and chamfers 11 holes 
in underbanks and 12 holes 
in front end; drills 2 angular 
oil holes. 


Operation 160—Five-Way Machine— 
drills and chamfers 6 holes 
in sides; drills 21 pan holes; 
drills and counterbores angu- 
lar hole in rear end; drills 3 
oil holes crank to cam. 


Operation 170—Four-Way Machine 
—drills and chamfers 10 holes 
in sides; drills bearing cap 
bolt holes; end mills start for 
angular hole in front. 


Operation 180—Three-Way Machine 
—drills and chamfers 13 holes 
in rear end; chamfers 20 pan 
holes; counterbores bearing 
cap bolt holes; counterbores 
angular hole in left side. 
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Floor plan of 16 single station machines for processing cylinder blocks 
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Here is a new kind of manufacturing 
line—one that utilizes automation for 
low volume production. It machines 
truck engine blocks ‘at the rate of 15 per 
hour. 

The unique material handling arrange- 
ment for the line permits one operator to 
take care of several of the 16 machines. 
To load any machine, the operator 
merely places the part on the turntable, 
rotates it 90 degrees, moves it about 
six inches toward the machine and 


pushes the cycle button. The machine 
then takes hold of the part, draws it 
into the work holding fixture, locates 
and clamps it, performs the machining 
operation and ejects it back onto the 
turntable—all automatically. 

Other features include: complete 
interchangeability of all standard and 
special parts, construction to JIC Stand- 
ards, hardened and ground ways, 
hydraulic feed and rapid traverse, and 
automatic lubrication. 
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PARK: GROVE STATION « DETROIT 5, MICHIGAN 


Norton builds 
extra versatility into 
universal grinders... 





JOB-SPEEDING FEATURES 


Minimum effort to change from dead center to ——s work. 
Chuck may remain mounted at back end of headstock while 
dead-center grinding. 


Hollow headstock spindle gives you additional capacity for Hinged-bracket type internal grinding spindle swings up and 
grinding long bars "es passing them clear through and support- out of the way me not in use. This means quicker setups 
ing them in grinding position. for your I.D. or O.D. grinding. 


The Tool Engineer 
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Norton 10” universal grinder. Made with 20” or 
24” nominal lengths between centers. Catalog 170. 


Many a user rates his Norton uni- 
versal grinder as a practically ‘‘com- 
plete grinding department.” Why? 
Because Norton builds extra versatility 

its universals for faster external, 


1 


il, face, taper and angular wheel- 

nding, including many special 
jobs. Also they’re built with’ many 
famous job-speeding, cost-c utting fea- 
tures: For example: 


Extremely rapid chucking . . . quick 


change -over to live or dead spindle opera- 


. easy work speed changes... in- 
vendent wheel settings that do diffic ult 
jobs fast. . . extra capacities on wheel 
head and headstock .. . precise swavel 
le alignment with the SWIVALIGN 
Dual Electric Indicator, an optional 
extra. 

Made In The Size 
You Need 


Norton universal grinders are made 
in 10”, 12”, 14” and 18” swing capaci- 
ties. That means you can get exactly 
the size to bring you. many time-and- 
money-saving “Touch of Gold” ad- 
vantages. For complete facts on these 
high-efficiency machines see your 
Norton representative or write us di- 
rect. And remember: Only Norton of- 
fers you such long experience in both 
grinding machines and grinding wheels 
to help you produce more at lower cost. 
Norton Company, Machine Division, 
Worcester 6, Massachusetts. 


FOR FURTHER INFORMATION 


Norton 12” Type U-4 universal grinder. Made with 36” or 
48” nominal lengths between centers. Catalog 231. 


Norton 14” Type U-4 universal grinder. Made with 36”, 48” or 72” 
nominal lengths between centers and also in 18” swing capacity. 
SWIVALIGN* Dual Electric Indicator, at right of picture, measures swivel 
table adjustments and is optional on all Norton universal grinders. 
Catalog 819. 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 
Qlaking better products ++. 0 make your products better 


NORTON PRODUCTS: Abrosives « Grinding Wheels + Grinding Machines + Refractories 
BEHR-MANMING PRODUCTS: Cooted Abrasives © Shorpening Stones * Behr-cot Topes 


District Offices: Worcester © Hartford © Clevelond ¢ Chicago (© Detroit 
in Caneda: J. H. Ryder Machinery Co., Utd., Toronto 5 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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Cold-hobbed die insert of UHB PREMO, with hob of UHB 


This Large Plastic Mold Was Cold-Hobbed 





From UHB PREMO Tool Steel 


Unusual Operation Shows PREMO's Excellent Cold-Hobbing Properties 


Here’s an example of tool steel performance that PREMO’s highly uniform grain structure’ per- 
speaks for itself. The die insert shown above was mitted it to ‘float’ awa vith no 
used in a plastic mold for an appliance compo- trace of checking or unfavorable distortion. Another 
nent. It was cold-hobbed from Uddeholm’s UHB dependable performer, Uddeholm’s Sh« 


PREMO. Before hobbing, the blank measured ing UHB-711, hardened to Rockwell ( 


i 


75¢’’ in diameter and 874” in height with relief of used for the hob 


5° + 5°. The hobbed cavity measured 234” i 1: of 14 
re You can expect results like this from all of Udde- 
diameter across grooves and 5” overall hobbing ; 
. holm’s fine. Swedish quality tool steels. For a spe- 
depth, with 81° mean helix angle of splines. The ; 
I : 5 I vider cific tool steel need, analysis alone won't always tell 
size and shape of the cavity made hobbing question- 


able. With UHB PREMO, however, there was 


no difficulty 


the whole story. Performance is the final measure 
and in performance Uddeholm tool steels have 
often succeeded where others of similar analvsis 
A 1,000 ton Sack & Kiesselbach hobbing press was have failed 

used—with 110 tons pressure per sq. in. on the pro- 


jected hobbing area. The insert was hobbed in four Write For 
stages and annealed at 1400°F. between hobbings Tool Steel Stock List No. 12 


hy UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels Offices and | New York: 155 East 44th Street, MUrray Hill 7-4575 
Cold Rolled Spring Steels Warehouses | Cleveland: 4540 East 71st Street, Dlamond 1-1110 


Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 





District Representatives 





ink |. M roy E. Marshall East Washineton. STate 2-1649 DETROIT. Wafren H. Ni 


PHILADELPHIA. Frank T. Campagna, 1418 Walnut St, PEnnypacker 114 PITTSBURGH. Lohmeyer Steel ¢ 
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TOOLING 


METHOD! 


> s* 


| The UNIPUNCH METHOD uses 
a wide range of standard interchang- 
able units and parts to lower production 


; costs. This method permits any number of 
For cost comparison, the above custom made, single- . 


purpose conventional die to punch 6 holes cost 
approximately $325.00. 


units to be set up quickly outside the press, 
placed on press bed and produce finished 
parts with first stroke of press ram. Noth- 
ing is attached to press ram ... down-time 
cut to minutes. 

The same group of units may be set 
up in unlimited patterns keeping the tool- 
ing investment in continuous operation 
for greater savings. An example of these 

savings by the UNIPUNCH Method is 
Unipunch template set up of 6 units to punch the 


, whe ’ . y ~ ’ y,ec , 9 
samen thin hash ion tin sanentaiiaiia aneae shown at left. It’s a great big economy story. 
only $271.36. 


Always Koy) 
specify § OGY 


Write Today > 
for FREE 
Methods Book 


Same 6 Unipunch Units as shown in photo No. 2 

for punching 6 different diameter holes in angle 

requires only 6 punch bodies and 6 die buttons re- 
ducing cost of tooling second part to only 


ins PUNCH PRODUCTS Corporation 
i a ee mi 3810 HIGHLAND AVENUE, NIAGARA FALLS, NEW YORK 


December 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-15 15 








Production time reduced 
on new lathe 


82% 


New Barber-Colman 
36-speed lathe does 

13 operations on drive 

gear and shaft in 22.7 minutes 


Turning time on the drive gear and 
shaft shown in the illustration was 
reduced from 126 minutes to 22.7 
minutes when transferred from an 
old lathe to a new Barber-Colman 


36-speed lathe. 


The shaft is 15” in length with 
a maximum diameter of 3.744”. 
Spindle speeds range from 644 rpm 
to 912 rpm, and the feed is .013” 
per revolution. On the old lathe, 
speed was 350 rpm and the feed 
This is 


a good example of how machine 


was .015” per revolution. 


horsepower, accuracy, rigidity, and 
operational features can reduce 


costs drastically. 


Easy-to-set up Barber-Colman 
lathes combine power and precision 
for profitable optimum speed turning 
with negative-rake throwaway insert 
tools. They’re heavier and wider 
through the carriage than most 
lathes of their size. Controls are 
“human engineered” to make a busy 
operator’s job easier and more effi- 


cient. Yet they offer every toolroom 


—.. 








STANDARD TIME 


OLD 
LATHE 


NEW 36 
SPEED LATHE 








SETUP TIME (hours) 


SPEEDS (rpm) 
FEED (inches per rev.) 


PRODUCTION (per hour) 


1.09 1.75 
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feature you can name, plus guaran- 
teed accuracy for precision work. 


Opportunities in cost- 
cutting modernization 


There'll never be a better time to 
buy a new lathe, or greater oppor- 
tunities to reduce costs through 
equipment modernization. Here are 
two good reasons: 


1. Throwaway insert tools are the 
biggest “break-through” in lathe 





Now in production in two sizes, 
these new machines will pull 

25 hp through the spindle and 
operate at speeds up to 2000 rpm. 
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“economics” in 30 years. Think of 
what it costs you to sharpen, change, 
and reset conventional tooling! 


Throwaway inserts make your 
perishable tool costs so low in rela- 
tion to part costs and the cost of 
operating a machine, the only sen- 
sible thing to do is boost speeds, 
burn up tools faster, and reduce 


floor-to-floor time. 


2. It’s the right time to buy machine 
tools, because you can “pick and 
right 
and tooling for your assortment of 


choose” — get the machine 


jobs. The increase in productivity 
will prepare your plant for periods 
of high volume, spiraling costs, and 


labor shortages tomorrow. 


Barber-Coitman Company 


123 Loomis Street, Rockford, illinois 


Don’t expect a day’s work for 
a day’s pay on yesterday’s 
machine tools. 


BARBER 
COLMAN 


PRECISION LATHES 
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OF COURSE ... IT’S 


...». Now AVAILABLE the New! 


zor REDSIKIN 


Patented Drill Bushing for Plastic Tooling 


SEND FOR LITERATURE 
AMERICAN DRILL BUSHING CO., 5107 PACIFIC BLVD., LOS ANGELES 58, CALIFORNIA 





SUNDSTRAND 
OMNIMIL 


Nie: 


eee- machines at any 





New Omnimil is a precision five axis 
machine tool with possible directions 
of movement and adjustment indicated 
by arrowheads on sketch above. 


This new Sundstrand machine combines the 
rigidity of a heavy duty milling machine, the 
versatility of an all-angle head and the range 


Power feed rates are infinitely variable be- 
tween 4 and 200 inches per minute for 
longitudinal and transverse feed and 4 to 


SUNDSTRAND Engels tiooe” | 


of a boring mill. That's outstanding flexi- 
bility and work capacity in a single machine. 
It can handle milling, boring and drilling 
operations on ferrous and non-ferrous parts 
in an almost unlimited range with outstand- 
ing precision and minimum work handling 
because spindles are adjustable to any angle. 
A 15 hp double spindle head offers both a 
low speed range from 25 to 400 rpm at one 
spindle and a high speed range of 250 to 
4000 rpm at the second spindle. Both spin- 
dles have quick speed change. 

: AUTOMATIC LATHES 


seuwce” 


SIMPLEX RIGIDMILS » DUPLEX RIGIDMILS 


100 inches per minute for vertical feed. Pen- 
dant control in increments of less than .001 
inch is provided for setup. No other machine 
offers anywhere near the flexibility and pro- 
duction capacity available in the Omnimil. 
With the Omnimil fewer set-ups are required 
and consequently less expensive fixturing. 
Positive clamping of machine members with- 
out distortion of location is the Omnimil 
feature that permits outstanding accuracy in 
performance, 


! 
! 
' 
' 
' 
' 
' 
' 
' 
' 
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TRIPLEX RIGIDMILS , SPECIAL MACHINES 


See for yourself... 
how the Omnimil’s versatility pays off in performance... 


Six of the 15 operations on a housing part are 
shown below. All 15 operations are done in two 
set-ups ... only one relocation of the part. 

Because all the work can be handled on one ma- 


chine, the capital investment and the number of 
skilled operators required are held to a minimum. 
Instead of several machines lightly loaded, one ma- 
chine is kept working near its rated capacity. 


. 7 POSITION 


he 
MO Me ote 


Arrowheads indicate 


surfaces machined 
with part vertical 


Arrowheads indicate 
surfaces machined 
with part horizontal. 


Operation No. 1— 


Profile milling bottom of hous- 
ing also provides locating sur- 
face for part during second set- 
up. Head in position No. 1. 


Operation No. 11 — 


Rough bore 5” diameter in end 
of housing using tungsten car- 
bide boring head with Omni- 
mil head in position No. 5. 


Operation No. 5 — 


Profile milling cover pad. Note 
that smaller tungsten carbide 
cutter is used and head is now 
in position No. 3. 


Operation No. 14 — 


Milling second of two angular 
pads with 9” diameter cutter. 
Precise angle needed is set 
quickly and accurately. Head is 


Operation No. 8 — 


Finish bore 1” diameter hole in 
boss. Boring operations are per- 
formed on the Omnimil with 
outstanding precision. 


Operation No. 15 — 


Final operation consists of mill- 
ing the pad on top of housing 
with same milling cutter as in 
previous operation but with 


in position No. 6. head in position No. 2. 
Both a larger version of the 15 hp Omnimil and a 50 hp vertical Rigidmil with 

three directional feed are among the newest ideas in universal machines 

available from Sundstrand. All three machines are described in Bulletin 798. 

Write for your copy today. 


SUNDSTRAND MACHINE TOOL CO. 


2540 ELEVENTH ST., ROCKFORD, ILLINOIS 


BROACHING TOOLS HORIZONTAL 


| THREE WAY | SINGLE RAM! PRESSES | 


| DUPLEX RAM | 


Sngineered , 
Broduction 
Sowne’? . 


AOD 
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! 
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! 
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Safeguarding lives is the aim of Oldsmobile’s new 
electronic headlamp aiming device that makes 
sure every Oldsmobile has perfect “‘see-ability”. 
Night driving safety depends upon how pree isely head- 
lamps are aimed. Minute errors in adjustment can mean 
the difference of several square feet in light area on the 


road. To be completely on the “safe side”. Oldsmobile - 


aiming standards specify that lights be aimed twice as 
accurately as required by state laws. 


To make certain that every light is aimed perfectly, 
Oldsmobile engineers developed an ingenious elec tronic 
device that effectively measures light intensity and direc- 
tion. even at Oldsmobile’s highest produ tion rate. 

On the assembly line, every car is automatically shuttled 
to the aiming platform where two probes rise out of the 
floor and “feel” the exact location of the car. The “eyes” 


LIGHTING YOUR WAY 


XS 


TO A SAFER FUTURE 


of the aiming device then align themselves with the 
centerline of the car. A series of photoelectric cells in- 
stantly record the light intensity and direction on large 
dials. A built-in scanning circuit then inspects all set- 
tings of the headlamps to make certain they are accurate. 
If there is an error, a colored soap solution is automati- 
cally sprayed on the windshield, and the headlamps are 
re-aimed. 

Oldsmobile takes pride in producing an automobile as 
advanced in every respect as modern technology can 
make it. However. you owe it to yourself to have your 
headlamps periodically checked. As part of General 
Motors’ public-spirited “Aim to Live” program. your 
Oldsmobile Dealer is featuring headlamp aiming. as 
well as other important safety services for you. Stop in 
soon ...and while you are there. take a test drive in a 
new Olds—sales leader of the medium price « lass. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORP 


Pioneer in Progressive Engineering 
...Famous for Quality Manufacturing 


OLDSMOBILE > 
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MéM blades assure 


less cost per cut 


Me & MERRYWEATHER offers 
every user of slitting, slotting and cut-off 
blades three outstanding cost-saving advantages. 


First, M&M_’s Triple Chip sawing method 
enables you to take ‘“‘bigger bites’? at higher 
speeds. Distributing cutting strain evenly, it 
greatly lengthens tool life. 


Second, factory repair, resharpening and 
resegmenting service, the fastest in the industry, 
minimizes costly downtime... reduces your 
investment in inventory. 


Third, Motch & Merryweather manufactures 
a complete line of cutting blades to meet every 
circular sawing requirement. Buying all your 
blades from a single source—your local M&M 
dealer—saves valuable purchasing manhours, 
assures consistently high quality blades. Call 
him today. 


FREE— Send today for your 
copy of M&M’s Circular Saw- 
ing Handbook, a pocket-sized 
Suide to sawing operations. 


Q Quality 
Service 


Availability 





| 


—Venavweatien 
a 


Cutting Tool Manufacturing Division 
Cleveland 17, Ohio 
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JOURNAL OF APPLIED CONTROL DEVICES THAT NEVER WEAR OUT 





HIGH SPEED STATIC SWITCHING (at half the price)! 


Sylvania Electric Products Co. engineers have just re- 
placed an electronic relay, two small mechanical relays, 
a limit switch, and a separate power supply with a single 
CONTROL switching reactor which costs only half as 
much! They did it by taking advantage of the multiple 
windings on a CONTROL switching reactor—equipment 
which, because of its static operation, never wears out. 
Seems a high speed assembly operation on one of Syl- 
vania’s complex, highly automated vacuum tube produc- 
tion machines calls for a magnetic clutch to drive an in- 
dex table. The clutch orients the work part by rotating 
it until current flows through two properly located con- 
tacts. Our CONTROL switching reactors not only cut 
costs in half, but do a job that the relays couldn’t do: pro- 
vide the ultra high speed signal necessary for proper 
switching in the automated assembly. Jt worked so well 
Sylvania said, “I'll be switched!” We said, “With a 10,000 
to one switching ratio, and ratings of 15, 75, 150 and 300 
VA, most unything for control can be!” 


NCE UPON A TIME... (time delay, that is) 


Versatile, we are too! The same type of CONTROL switching reactors that 
work so well for this high speed switching also are used by Sylvania engineers 
to eliminate production breakdowns caused by relay failures in time delay 
circuits. Many pneumatic time delay relays on their production machines were 
dying young (three months of age or less). CONTROL switching reactors 
(which, naturally, never wear out) not only have no moving parts, but do a 
dandy job with time delay relaying, easily handling 6,000 closures per hour. 
Sylvania happily expects its CONTROL reactors to last twenty years. “Right 
now,” Sylvania says, “we're not too worried about what will happen after 
that.” Need you be any more worried than they? 


LOGIC, MY DEAR WATSON #(... is elementary) 


Our educated switching reactors are masters at logic—the kind that gets 
built into automatic control operations. AND, OR, NOT, MEMORY and 
TIME DELAY~—all are built into these high IQ reactors. By employing 
several isolated control windings, one reactor can translate many inputs 
(from push buttons, limit switches or other reactors, for instance) to any 
logic needed to switch very appreciable loads. And are they easy to use! 
Order standard units right from the catalog. You need no high falutin’ 
systems engineering or auxiliary hardware (single purpose logie units, 
preamplifiers or transformers). No wonder logical people order our logic- 
providing switching reactors. Can we send complete details to you? 


“ ” TESS ae 


Reliability begins with CONTROL, 


— 
A 


DIVISION OF MAGNETICS. INC. 
Dept. 7-54, BUTLER, PENNSYLVANIA 
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For faster, more economical tool and 
pattern production, use U.S.G.’s 
specifically formulated materials 





Now, from one source—United States Gypsum—you can 
get a complete line of gypsum cements and tooling plastics 
for fast, low-cost mold, tool, and pattern production. 

Depend on these industry-proven materials for accuracy, 
strength and durability. Their uniform quality and easy 
This large check fixture or inspection gauge 


workability make them readily adaptable to both job shop 
for an automobile hood panel was laminated with - ‘ 
U.S.G.'s exclusive heavyweight .055” Glass and production requirements. 
Cloth and EPOXICAL* Tooling Resin. High ‘ ° P 
bonding strength and excellent wetting character- Contact your U.S.G. representative today; he’ll help you 
istics are just two of the many reasons why ae - . Pe = . ° = 
seheiiel Sedibee ad Gnieniae Ge ae choose—out of the wide range available—the material that’s 
changing to EPOXICAL Tooling Resin best suited to your mold, pattern or other tooling operations. 
and accessories. . 


eee eee eeeee eeeeeeeeeee 


: United States Gypsum 
Dept. TE-81, 300 W. Adams St. 
UNITED STATES GYPSUM petecsasines re 
Please send me the informative bulletins checked below: 
HYDROCAL-ULTRACAL Gypsum Cements 
: : ; EPOXICAL Plastic Tooling Resins 
r 
Pioneering in Ideas for Industry ekcuauid a eee a 
Name 
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Talking About Die Sets 


with 
Phil Marsilius 


Executive V ice-Prestdent 
The Producto Machine Co. 


Die Set Maintenance in the Pressroom 
The vital die-maintenance procedures 


] 


required periodically when die is re- 


moved from the press for sharpening 
should be coupled with systematic die set 
inspection and maintenance in the press- 
room. 

In addition to having a planned sched- 
ule of lubrication (based on any of the 


} 


methods previously discussed in this 


space), you can make sure of getting. the 
most out of your investment in die sets 
and the costly dies and presses with which 
they are used—by following a simple set 
of procedures for inspecting and main- 
taining die sets in the pressroom 
Although 


rules that can be 


hard-and-fast 
all die 


below is gener- 


there are no 
established for 
sets, the procedure listed 
ally followed at leading stampings plants 


East 


that die 


in the These companies point out 


sets used in the cutting of ex- 


tremely thin material or for very critical 
parts would naturally require a 


for 
blanking heavy material or for compara- 


stringent inspection than those used 
tively simple parts 

At one plant, specializing in long runs 
of close-tolerance parts for the electronics 
industry, the procedure followed is 


set during 


1. No inspection of the die 
production run unless, of course, there is 
overheating, pick-up on the guide pins or 
other obvious difficulties 

2. When the die is taken off the press for 
sharpening or maintenance, the die set is 
visually inspected for pick-up or score 
marks on either the guide pins or bush- 
ings. Pins and bushings are carefully 
cleaned to remove excess lubricant 

3. After approximately 1,500,000 strokes, 
the set is thoroughly checked for wear on 
both the pins and bushings. On the aver- 
age, up to .0003” wear on pins and bush- 
ings is allowed before replacement with 
new components is scheduled. In addi- 
tion, the die set is placed on a surface 
plate and an indicator is placed over one 
end of the set. An attempt is then made 
to rock or twist the set by hand to estab- 
lish how much the die set can be deflected 
On a 10” 
usually less, total deflection is allowed. 


set, a maximum of .005”, but 


24 FOR FURTHER 


prevent distortion 


with or without clamping flanges 


elimi 


semi-steel de pend 


] 


apart 


plication calls for them 


a{]e. 
on. 
Ss = 





Keeping production wp and downtime d 


whether for standard or special presses 


He knows, too, that he is not restricted 


time he gets his die set. Both die set and 


The pressroom foreman realizes that Producto Qwik-Fit Die Sets make 


pressroom 
foreman 


prefers 


Producto 
die sets 


Four-stage blanking and shaving die, Lenkeit Machine & Tool Co., Inc. 


They keep his downtime down 


un is the main job of the pressroom 


foreman. He knows Producto die sets can help him do this job successfully be- 


cause they maintain accuracy for long runs. All catalog steel sets are annealed to 


He is aware that Producto can provide him with any type of die set he needs 


in a wide range of sizes and thicknesses, 


The pressroom foreman knows that Producto guide pins are mirror-finished to 
1ate scoring, and that Producto die sets are available with a variety of lubri- 


cation devices to keep them “running cool 


to the use of predetermined press stroke 


lengths. Moreover, he can get the bolster he needs to protect his die at the same 


bolster can be ordered in steel or cast 


ing on strength requirements 


take- 


and-put-together” easy during die maintenance. He also knows that Qwik- 
Fit removable pins and clamp-type bronze bushings are available when the ap- 


He can produce more with Producto die sets. So can you 


A WEALTH OF DIE SET KNOWLEDGE is packed into Producto’s Catalog 


No. 11 and regular issues of Die Set Digest. Write today for these free aids 


THE PRODUCTO MACHINE COMPANY 


$30 Housatonic Avenue, Bridgeport 1, Connecticut 


Wherever die sets are used 


RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 





Because the die set plays such an im- 
portant part in prolonging the accuracy 
and lifetime of a die, it pays to take the 
little extra time required to do justice to 
die set maintenance in the pressroom. 
4. During regular or periodic regrinds, 
the die set is not checked for bent or dis- 
torted punch and die holders unless the 
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die has been damaged or there is reason 
to believe the set may have warped 

During the overall period, if the pins 
and bushings are replaced, the punch and 
die holders themselves are checked for 
warpage or distortion. If necessary, these 
components are reground prior to assem- 
bling the new pins and bushings. 
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© air-hardening tool and die steel 


is widely recognized as a leader in freedom from 

size change and distortion. No other steel has such a job-proved 

record of succeeding where other grades have failed. VEGA was specially 
developed by Carpenter.to combine toughness and the machining properties 
of an oil-hardening steel with the safety in hardening of an air-hardening 
grade. We'll gladly prove the facts. Call your local Carpenter 


SERVICE-CENTER. Complete stocks assure you immediate delivery 


the [arpenter Steel Company, Reading, Pa. 


RICHARD F. MOORE, President 
Moore Special Tool Co., Inc. 


“Like everyone else 
we had to see the 
Jigmil Technique 
before we could 


believe it” 


“Our visit to Fair Street resulted in the purchase of three JIGMILS. The machines are 
part of a complete retooling program to help us meet rising costs and hold the line on our 
prices. We use the JIGMILS to machine larger jig borer and jig grinder parts to the fine 
accuracies required in our own machine tool products. We do not believe that we could 
design and build a special machine for our own needs that would beat the JIGMIL. For 
us, the JIGMIL is the last word.” 


RICHARD F. MOORE 


DE VLIEG MACHINE COMPANY, F/ TREET e ROYAL OAK, MICHIGAN 





JIGMIL—THE MACHINE TOOL 
BUILDERS’ MACHINE TOOL 


Moore uses its three JIGMILS with DeVlieg Microbore bor- 
ing bars to mill, bore, drill and tap large components for its 
ultra precision machine tools. A jig grind 
is shown being machined on their 2B-: 


with a DeVlieg 20” x 20” index table. 


*hined to precise limits of 


in one setting by simply indexing 





SOME OF OUR 
JIGMIL USERS 


American Steel Foundries 
Avey Drilling Machine ( 
Axelson Manufacturing Co 
Baldwin-Lima-Hamilton Corp 
Barber-Colman Company 
Blanchard Machine Co 

E. W. Bliss C 
Boyar-Schultz Corp 
Brown & Sharpe Mfg. C 
Bryant Chucking Grinder C 
Buhr Machine Tool C 


Cincinnati Milling Machine C 


Cleveland Automatic Machine C 
Cone Automatic Machine Co., Inc 
Crankshaft Machine C 

Cross Company 

Davis & Thompson C 

Detroit Broach Company 
Ex-Cell-O Corporation 
Foote-Burt Company 

Gisholt Machine Co 

George Gorton Machine Co 
Gould & Eberhardt, Inc 
Greenlee Bros. & Co 

Heald Machine Company 


ADVANTAGES OF THE JIGMIL TECHNIQUE 
reported by Moore Special Tool Co., Inc. 


Fast, fool-proof positioning 

Quick tool changes 

Fast indexing of part to four sides 

Retraction of table for measuring 

Depth of hole stops 

Quick change of wide spindle speed range 
Large range of boring bars from DeVlieg stock 


Easy accessibility to controls 


ACCURACY IS AN ECONOMY! 


Ingersoll Milling Machine Co 
Jones & Lamson Machine Co 
Kearney & Trecker Corp 

Landis Tool Co 

R. K. LeBlond Machine Tool Co 
Lees-Bradner Company 

Lodge & Shipley Company 
Mechanical Specialties C 

Moore Special Tool Co., Inc 
National Automatic Tool Co., Inc 
National Machinery Co 

Onsrud Machine Work 

Rockford Machine T C 
Snyder Tool and Engineering C 
Sundstrand Machine Tool Co 
Warner & Swasey Company 


SPIRAMATIC 
JIGMILS* 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 





Ar |] 
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Don’t just take your metals for granted —specify the 


properties you need. The Man from Anaconda may 





Come up with SOM Very Interesting ANSWeCILS. 





To stimulate sales of its top-quality fold- American Brass suggested three alloys 
othe ing rule, and to meet Navy specifications, Eagle Rule chose Ambronze-420 
% ae g le Mfg. Corporation sought a Cu, 11 Zn, 1 Sn) be : | I 
if p where TV broadcast antennas stand. rule join at would re sist this alloy met II 
1 causes flexing of metals. So ir and cor nm, and provide the stood 400,000 cy 
sion. Phosphor bronze required 7000). It 


these qualities in excess of pound more than 


normal wink 


pers betweer cial il le Ss and ra- 


beside being yore ; 
me structural sup- needs, cost too much. less than phosphor 


yhe I | ronze See med 


i 

phor bronze — added extra-} igh endur- . - 
ince, extra-long fatigue life. American Technical Oil Tool Corp. asked Anacon- American Brass technical specialists sug- 
Brass suggested Duraflex Anaconda da to help select the metal for a new ve sted Nickel Silver, 18%%-719 as be st 

gg | 
superfine-grain phosphor bronze. RCA magazine-type clip used to close surgical suited to meet all requirements. Auto- 
The metal had to provide the cli ), shown in use ibove IS the result. 
| I 


RCA listed desirable properties of phos- , ‘se 


tried it, found it the answer—at no extra incisions 
cost spec ified Dur iflex to the manufac- right tension to hold edge s toge ther, vet Incisions are held toe ther with le ast 
turer, Dielectric Products Engineering open ¢ isily—form readily, hold sharp damage to tissues. Surgeon in work 


Co., Inc., Raymond, Maine die-cut edges, be proved in surgical use faster in applying and removii clips. 


rARTING with 93 standard alloys, The American Brass Com- 
fs pany can make minor variations in composition, fabrication, 
and annealing to provide an almost unlimited number of combina- a ; fr a * RE 
tions of useful properties When new or unusual problems arise, ask hl N £3 % » 4 Ba’ 
for the help of the Technical Dept. in selecting the right metal. For ; _ : : : 
such help or a copy of Publication B-32, “Anaconda Copper & 
Copper Alloys,” write: The American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda American Brass Ltd., New To- 
ronto, Ontario, Canada. 5850 


COPPER ¢ BRASS ¢ BRONZE ¢ NICKEL SILVER 
MILL PRODUCTS 
Made by The American Brass Company 
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More 
cost-cutting 
IDEAS-— 
to help 
you 


PRODUCTION POINTERS 


=" GISHOLT 


CHAPMAN VALVE SAVES 155 MINUTES ON CHECK VALVES 


Improves quality...cuts costs and maintenance of form tools 


Here’s a way to save time and money 
by applying new thinking to old jobs. 
With this setup on a new Gisholt 
MASTERLINE 2L Saddle Type Tur- 
ret Lathe, The Chapman Valve Man- 
ufacturing Co., Indian Orchard, 
Mass., 


utes on each of 4 sizes of cast carbon 


Saves an average of 155 min- 


steel tilting disc check valve bodies 


Special equipment includes a re- 
duced feed selective gear box, a 
tenth” dial indicator and longitu- 
dinal feed dial for the cross-feeding 


> 


hex turret plus a fixed, 25°-angle cam 
in the cross-feeding turret taper at- 
tachment 
Here’s the sequence on a typical 6 
valve body 
Operation 1—Chuck at C, locate at I 
in 18", three-jaw air chuck. Face 


A, chamfer B and turn C to 
chuck jaws. Time, 43.0 min. f.t.f. 


Operation 2—U sing same chuck, lo- 
cate at A, hold at C. Face E, 
chamfer D and finish-turn C. 
Time, 31.0 min. f.t.f. 


(In these two roughing operations, 

stock is removed on diameter and 
¥” per side on facing. Hex and square 
turrets are used simultaneously wher- 


ever possible to save time.) 


Operation 3—The part is placed ina 
counterbalanced, angle fixture 
It is oriented to a scribed mark 
on the fixture, located against 
surfaces C-E and hand-clamped 
at A. The longitudinal feed dial 
and “tenth” indicator are used 


to speed positioning as hex tur- 


ap | 


WORKPIECE §€ FOR 
OPERATIONS 3 AND 4 





ret tools rough- and finish-bore 
surfaces F-G-K-L-M. The 25 
fixed cam in the taper attach- 
ment assures accuracy and rigid- 
ity on surfaces K-L. Time, 24.2 
minutes, f.t.f. 


Operation 4—The stainless steel 
valve seats are inserted in a 
separate operation. Then back 
to the 2L, where the same fixture 
and holding method as in Oper. 
4 is used for finishing the seats. 
Only hex turret tools are used 
as surfaces F-G-M are re- 
machined to remove welding 
flash. The stainless steel valve 
seat is faced at H and taper- 
bored at K, using the dial indi- 
cator to hold the close tolerance 
in the bore. Time, 34.8 min. f.t.f. 


One new machine saves 155 minutes ma- 
chining time per part, replaces two older 
units. New tooling method eliminates cost 
and maintenance of form tools. Reduced 
feed gear box for seat boring provides 32 
micro-inch finish. Additional savings are de- 
rived through reduction in lapping time. 


— for Operation 4. Note dial indi- 


cator at left and 25°-fixed-angle cam in taper 
attachment at right. Low-cost standard car- 
bide tools on cross-feeding hex turret replace 
expensive form tools previously used. 


Close-up of workpiece after Operation 4 and 


w fixture. Drawing shows surfaces machined. 





STANDARD MACHINE INCREASES PRODUCTION 250% 


Avoids cost of 
special machine with 
smart chucking, compact tooling 


Here several tooling tricks are re- 
vealed in the way 20!2"-diameter, 2”- 
wide steel brake ring forgings are 
machined. Two Gisholt Simplimatic 
Automatic Lathes replace older ma- 
chines, increasing .production from 
four to ten parts per hour. 


> ~ ae 
, 
at 
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For operations | and 3 on the first 
machine, distortion of forgings is 
avoided by locating against K in a 
drawback fixture, centralizing on 
three pins in bore H. Three clamps, 
with two swivel fingers on each, hold 
at six points on web F. Front slide 
tools rough-turn M-A with extra sup- 
port from bracket R. Center slide tools 
rough-bore D, undercut E, and rear 
slide tools straddle-face P-B. Total 
time, 3.6 minutes f.t.f. 

A similar fixture is used for opera- 
tions 2 and 4 on the second machine. 











Setup for operations 1 and 3 
Note chucking method, cam §$ 
and follower stud at base of 
sliding tool holder for taper 
boring. Support R gives 
smoother finish, longer tool life. 


Work locates against B, centralizes 
on a chucking ring at D, and clamps 
at P. In operation 2, front slide tools 
rough-bore H, and ‘rear slide tools 
straddle-face K and F in 4.6 min. f.t.f. 


In operation 3, a sliding tool holder 
in the center slide tool block follows 
tapered cam on bracket S, to generate 
15° angleC, finish-bore D, finish-form 
E, chamfer G. Front slide tools finish- 
turn M-N-A, chamfer L. Rear slide 
tools finish-face P-B, chamfer Q in 
3.6 minutes f.t.f. 

During operation i, frontslidetools 
finish-bore H, chamfer J; rear slide 
tools finish K-F in 4.6 minutes f.t.f. 


Centralizing pins or chucking ring and six- 
point clamping eliminate chucking pressure 
distortion and improve accuracy, concen- 
tricity and parallelism. Sliding tool block 
locks in place for straight boring or follows 
cam S to generate accurate taper. 


HOW BALANCING IMPROVES QUALITY AT AMERICAN ELECTRIC MOTORS, INC. 


Setup eliminates guesswork on high-speed parts 


You may find ideas in this 1S Bal- 
ancer setup to help you improve your 
products. It’s doing just that for Amer- 
ican Electric Motors, Inc., a subsid- 
iary of American-Lincoln Corp., 
Toledo, Ohio. 

The workpiece shown is an arma- 
ture, fan and drive gear assembly 
for a hand power saw and operates 


at speeds upto 10,000 r.p.m. Accurate 
balancing is a “must” for vibration- 
free operation and long service life. 
A cradle fixture is used to hold the 
work between the balancer supports. 
Although this increases the parasitic 
weight, the balancer’s electrical sys- 
tem permits virtually infinite ampli- 
fication of unbalance vibrations and 


Cradle fixture permits this high-speed assembly to be supported on its own bearings even 
though the right-hand bearing journal is “hidden.”’ Pre-cut metal correction strips, 
sorted by weight, save added time, minimize chance of operator error. 


are 
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accuracy is not impaired. 


As the part is rotated, the operator 
notes the angle and amount of un- 
balance in each correction plane. The 
direct reading amount meter is cal- 
ibrated in terms of the specific cor- 
rection method used for each plane. 
This eliminates computation by the 
operator. The assembly is removed 
and the left end corrected by inserting 
slugs between the laminations. These 
are pre-cut and sorted by weight in 
handy trays for quick selection. The 
right end is corrected by a punch that 
removes the indicated amount of 
metal from the fan blade edge. Pro- 
duction is 25 parts per hour at 80% 
efficiency. This includes measure- 
ment, location, correction and in- 
spection. 


Gisholt balancing saves time, improves 
product quality because direct reading 
amount meter and strobe angle indicator 
permit finding exact angle and exact amount 
of unbalance the first time... eliminate all 
operator “guessing.” 





ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY-REBUILT 





SUPERFINISH LENGTHENS LIFE OF AMERICAN RADIAL DRILL COLUMNS 


Low-cost method to reduce abrasion—increases life of column and sleeve 


Compare this low-cost, quality- 
boosting technique with your present 
operation. Take a good look at the 
column on this radial drill, manu- 
factured by The American Tool 
Works Company, Cincinnati, Ohio. 
It’s Superfinished to expose the tough 
base metal for extra wear life—and 
smoother operation. 

A Gisholt No. 4 Superfinishing At- 
tachment is used, mounted on the 
carriage of a 40” American Pace- 
maker Lathe. Carriage mounting pro- 
vides longitudinal feed for the entire 
length of the workpiece. The part 
shown is 75” long and 15” in diam- 
eter. In only four hours floor-to-floor 
time, the ground surface is reduced 
from 32 to 4 micro-inches R.M.S. 

Columns for the entire line of 
American Hole Wizard Radials are 
now Superfinished, using this simple, 
low-cost setup. Column lengths range 
from 46” to over 100” and diameters 
range from 9" to 19”. Multiple stone 
holders permit Superfinishing over 
the keyways without difficulty. The 
“mirror’’ finish on the columns is 
achieved with a controlled diameter 
reduction of less than .001 


Superfinishing minimizes lubrication prob- 
lems and surface wear. Attachment costs 
considerably less than finish-grinding equip- 
ment—yet does the same job. And your 
lathe can be used for other work. 








Low-cost Gisholt No. 4 Superfinishing 
Attachment mounts on lathe carriage... 
handles a complete range of column sizes. 


All American Hole Wizard Radial 
Drills now feature Superfinished columns. 
This assures easier operation and longer 
life—a real sales point in today’s com- 
petitive market. 


GEAR FORGINGS MACHINED IN JUST ONE MINUTE 


Smart setup includes arbor, loading cradle and straddle tooling 


Here's how this tractor manufacturer 
makes simplicity pay big dividends— 
not only in time saved, but in im- 
proved quality. The parts are steel 
gear forgings—handled on a Gisholt 
No. 12 Automatic Production Lathe. 

Che part shown is 5746" in diameter, 
1254” wide, with a spline broached in 
the I.D. The part is pressed in place 
on a supporting arbor and is located 
longitudinally in a fixture on the ar- 
bor press. This is done while another 
part is being machined. 


The square end of the supporting 
arbor is centered and driven in a 
spindle-mounted fixture. To speed 
safe loading, a simple V-block load- 
ing cradle supports the other end 
while it is being picked up by the 
tailstock center. Front carriage tools 
turn D, chamfer G-I. Atthe same time, 
tools on the rear independent slide 
straddle-face B-F, A-H and chamfer 


C-E. A simple hydraulic arrangement 
moves the two rear slide tool blocks 
together for machining and apart for 
tool relief. Total f.t.f. time, just 1.0 
minute. 


Overhead view of tooling and workpiece. 
Note square end of supporting arbor in 
work driver. Straddle-facing tools on rear 
blocks move together for machining, apart 
for tool relief. 





MACHINES WITH NEW MACHINE GUARANTEE 


Supporting arbor, loading cradle, straddle- 
facing tool blocks with hydraulic tool relief 
permit fast, accurate machining of front and 
back surfaces in one automatic cycle. 








Workpiece showing rough part and surfaces 
machined, front and back. 














AIRESEARCH SLASHES TIME 35% ON CARRIER ASSEMBLIES 


Hydraulic drive 
permits one operator 
to run two machines 


Here’s proof that a small added in- 
vestment in automatic controls pays 
big dividends. Study this setup used at 
AiResearch’s Industrial Division 
plant in Los Angeles, Calif. It cuts 
machining time 35%, doubles oper- 
ator productivity and improves accur- 
acy on cast semisteel bearing carrier 
assemblies. 

Two Gisholt MASTERLINE No. 3 
Ram Type Turret Lathes are used. 
Hydraulic drive units provide auto- 
matic cycle operation. Spindle speed 
and feed changes, turret indexing and 
all tool operations are automatic, in- 
cluding work done from the cross 
slide. Forming, grooving and back- 
facing for both the first and second 
operations are handled by turret- 
mounted slide tools. On forward feed 











Workpiece consists of two sections, bolted 
for machining. Left—two halves, opened to 
show internal surfaces machined. Right— 
assembled to show external work. 


the movable slides engage a dead- 
stop cam on the cross slide and are 
actuated by continued forward move- 
ment of the turret ram. Reverse trav- 
erse provides automatic turret relief. 


Parts consist of two mating sec- 
tions bolted together. For the first 
operation, work locates on pins A 
against milled faces Y, on a fixed 
base. A swivel jaw holds at two 
points Z. Hex turret and cross-slide 
tools machine the 21 surfaces shown 


in black, including threading of the 


First-operation tooling setup. Note slide 
tools operated by dead-stop cam at center of 
cross slide. Collapsing tap at right is re- 
cocked by cam block at rear of turret ram. 


large bore, in only 2.5 minutes f.t.f. 

Work then goes on the second 
machine. It is screwed on a threaded, 
drawback plug, locating against the 
machined face. The 30 surfaces shown 
in gray are finished from the hex 
turret and cross slide. Again, this in- 
cludes threading of the large bore 
Time, 4.35 minutes f.t.f. 


Hand-operated machine with hydraulic drive 
becomes cost-cutting automatic. Operator 
simply loads, unloads and starts new cycle. 
Handles two units, inspects and stacks work. 


HOW UNITED STEEL CORPORATION, LTD., CUTS COSTS ON PILLOW BLOCKS 


Double-tooled Fastermatic and spherical boring tool speed production 


Pillow block in two-jaw fixture and spher- 
ical boring tool (encircled). Inset, part show- 
ing surfaces machined in two-minute cycle. 
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Here’s a real time-saving setup for 
generating spherical bores in shell- 
molded pillow blocks to a .0005 
accuracy. United Steel Corporation, 
Ltd., Toronto, Canada, is using it on 
a Gisholt 2F Fastermatic Automatic 
Turret Lathe. 

The work is held in a two-jaw fix- 
ture—one jaw stationary for location, 
the other movable for chucking. It is 
bored through from hex 1. A slide 
tool on hex 2 forms a grease groove 
in the bore. 


The top, movable portion of the 
slide tool on hex 3 carries the spher- 














Link attached to slide base feeds toward 
spindle, forces spherical boring tool holder 
to rotate, generating spherical bore. 


ical boring tool and holder (en- 
circled). The boring tool is linked to 
the slide base mounted on the turret 
face. On forward feed, the slide top 
engages a stop. The boring tool re- 
mains in a fixed position in relation 
to the work, while the slide base 
feeds forward, rotating the tool, gen- 
erating the spherical bore (see draw- 
ing). A duplicate set of tools on 
stations 4, 5 and 6G finishes two parts 
with each turret index. Time, on a 
2/16” pillow block, 2.0 min. f.t-f. 

Six boring heads handle ten parts, 
ranging from 14" to 2'i6". The tool in 
each head is set to gauge for various 
diameters within its range 


Single-point spherical boring improves accur- 
acy and finish. Double-tooled turret permits 
longer runs between tool changes, saves 
time of indexing past idle stations. 





No. 11-1258 
715 


The Gisholt Round Table represents the collective 


experience of specialists in the machining, surface- 
finishing and balancing of round and partly 


round parts. Your problems are welcomed here. 


MACHINE COMPANY 


Printed in U.S.A. 


Madison 10, Wisconsin 


Turret Lathes - Automatic Lathes - Balancers - Superfinishers - Threading Machines - Packaging Machines - Masterglas Molded Plastic Products 
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“We get ten refrigerator pans a minute... 


from one press and with one attendant!” From its motorized coil 
cradle to its mechanized conveyer, this is a truly automated production unit. 
Coil stock feeds through the pre ss’ seven transfer stations...is easily formed 
and drawn into deep drawn refrigerator pans. Bliss engineers design and 
build entire systems like these, including the dies. 

Can a transfer feed press work for you? Best way to find out is to ask—ask 
the people who introduced them in the nineties and have pioneered in their 


improvement since. Or send for new, case history-packed brochure. 


E. W. BLISS COMPANY -: Canton, Ohio 


BLISS is more than a name... it’s a guarantee 


SINCE 18657 


PRESSES + ROLLING MILLS + ROLLS + DIE SETS + CAN MACHINERY + CONTRACT MFG, 





PRECISION REQUIRES SPECIAL 


and Get 


OVER 12 TYPES 
AGES 


of HOLE G 
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s it with FEDERAL 


If you are not kidding yourself about Precision 
you know you have to gage a dimension a certain 


way if you want an accurate measurement. 


That’s why good gage users know that just any 
gage is mot good enough. And that is why Federal 
makes so many different types of gages of the 


same general kind. 


There are all degrees of accuracy required and 
Whatever You Need in Gages 
A&A FEDERAL Fiz 

| 





ha 


Model 1250 


Series 


Positive 


Centralization 


Set directly to Gage 
Blocks or Micrometers 
4 sizes cover all 
diameters 


Model 1203 


.122’-.250" 
Diameters 


Model 1204 


-250’'-.506" 
Diameters 


Model 1201 


Series 


Model 165 
Series 
Single Purpose 
Plug Type 


Gages Can Be 
Modified 
Specially to Suit 


Model 149P 
1.D. Caliper Gage 
(also Model 49 O.D. 
available) Stock and 
Special Models of All 
Shapes 


Model 1242 
Series 


(Twe-contact) 


Model 1243 
Series 


(Three-contact) 


Many Other 
Types. 


Send for Catalog. 
Illustrates the most extensive 


line available. 


Model 36 Series 
Bench Type Hole and 
Model 88 Outside Diameter Gages 
Series 
Shallow Hole, 
Bore or Shoul- 
der 1.D. O.D. 
Diam. Adjust- 
able and Single 
Dimension 
Models 
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TREATMENT —_ 


DIAL GAGES | of SNAP GAGES 


Federal takes the care to obtain that accuracy. 


And some need more gaging pressure, and some 
less, and some need narrow anvils and some need 
wide anvils. Some want to gage just a hole diam- 
eter and some want to know if it’s round or if 
it tapers. 

It’s easy to find the gage you need to check a 
dimension the right way — get in touch with us. 


Do it now. 


Federal Products Corporation 
81912 Eddy Street Providence 1, R. I. 





DEPTH GAGES 


All types — knife edge, Model 75 
long range, special Series 
anvils and special 


types. 
7” Model 65 


Series 


Model 75P-10 ‘ Model 1330 
Adjustable Series 


GROOVE 

GAGES Model 1330 

1.D. - ; Heavy Duty 
Series 

O.D. [ - 


Depth 
Concentric Model 99P-10 


Width 


ae 


Model 1340 
Series 


Model 99P-11 


a 


Model 99P-12 


December 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-33 





Simple Abrasive Change thru top of hood 
cuts down time. Three easy steps take approxi- 
mately 30 minutes. 


Pusher-Type Thru Feeder available. Pro- 
vides high-volume production on work 54” to 7” 
O. D., and from 4” to 1%" thick, 


Double Horizontal 


simplified push-button 
operation 


accuracy to tenths 
automatic dressing 
automatic sizing 


centralized “one-shot” 
lubrication 


automatic return of abrasives 
to grinding plane after dressing 
or change 


rugged, rigid base 


Engineered to give you all 
these advanced, proved features 


push-button controlled quill 
feed 


built-in dial indicators for 
abrasive movement 


built-in “usable abrasive gage” 
built-in motor load meters 


dial indicator for precise head 
alignment 


universal head tilting with 
micrometer adjustment 


concealed wiring and piping 


AND MANY OTHERS, write for Bulletin DH4 


Choose The Features To Meet Your Needs 


The DH4 Grinder is engineered and specifically designed 
to provide all the features mentioned here. If some of 
them are not required for your operations, you can specify 
only what you need. Should your requirements change 
later, the basic machine design permits easy addition of 
the omitted features. This Besly engineering principle lets 
you get exactly the machine you need with the features 
you need—without costly waiting or redesign. 


Oscillator-Type Feeder Fixture also avail- 
able. For very close accuracy where production 
volume is not large. 


Economically grinds parts and material/s like these: 


bearing races 
parts / piston rings 


gear blanks 


valve plates 
pump vanes 
clutch plates 


or any part with two flat surfaces 
of nearly equal area which must 
be parallel to each other 


Besly-Titan Abrasive Discs and Wheels 
are available in a wide range of types and sizes. 
Experienced Besly Abrasive Engineers ore oper- 
atng nation-wide. For detoils, write to Besly- 
Welles Corporation, 20 North Wacker Drive, 
Chicago 6, lilinois. 


' J steel non-ferrous ceramics 
materials cast iron metals plastics 
and their alloys carbides 
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makes disc grinding virtually | li ] MATI h 


spindle disc grinder 

















Besly's Famous “Sealed Quill Construction" 


is built into this all-new grinder. Removed from the motor and other mechanisms for highly 
sensitive feed control, the spindle sleeves are cradled in the heads. They are moved by, the 
feed screw, sliding on replaceable lubricated ways with clearance adjustment provided. 


Precise disc and head adjustment is constantly maintained for consistent grinding accuracy. 


For complete engineering details—write for Bulletin DH4 


BESLY-WELLES CORPORATION GRINDERS and ABRASIVES + TAPS + X-PRESS TAPS 


DRILLS * REAMERS + END MILLS * TOOL BITS 
Est. as C. H. Besly & Co., 1875 


118 DEARBORN AVENUE ° SO. BELOIT, ILLINOIS GAGES + CARBIDE TIPPED TOOLS, BLANKS, 
Telephone: So. Beloit, DUnkirk 9-2231 LAPPED TOSS-AWAY INSERTS and HOLDERS 
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Hardening of 
Exhaust Valve Seats 


@ Jn just 12.5 seconds the four valve seats on this 
heavy-duty truck cylinder head are heated to 
1650°F. An area of *..” perpendicular to the valve 
seat is hardened to a minimum of 42 Rockwell C. 
TOCCO’s uniform, localized hardening permits 
the elimination of costly alloy inserts. The cost 
of induction hardening is a small fraction of the 
cost of these alloy inserts. 

This unusual application indicates the wide 
scope of cost-saving possibilities available through 
the educated use of TOCCO Induction Heating. 
If your products require hardening, heating for 
forming or brazing, it’s better than an even bet 


that TOCCO Engineers can save you money. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-36 
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L of Expensive Allo y Lnserts 


Mail Coupon Today 
The Ohio Crankshaft Co. + Dept. G-12, Cleveland 5, Ohio 
Please send copy of ‘Typical Results of TOCCO Induction Hardening and Heat Treating.’ 


Name __ 


Position acces 


Company — 


Address __ 
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Lets Wake Up! 


Having recently been exposed to some alarming statistics on 
the shortcomings of our present educational system, I find myself 


disturbed and wondering about the possible outcome. 


We have all read of the ever increasing need for more engineers 
and scientists. Our principal adversary in the present struggle 
for economic world leadership not only produces nearly twice as 
many scientists annually as we do, but keeps over 90 percent of 
them in that field as compared to our performance of about 25 
percent retention. They are graduating annually at least one-third 
more engineers and keeping over 90 percent of them on the job, 


while we average little better than 50 percent. 


This differential is being accelerated. Yet people accept these 
facts with comparative complacency. Such apathy could lead to a 
rapid surrender of our freedoms quite early in this so-called 


a old wal gs 


\ year or two ago we heard of a shortage of student capacity 
in the universities; but now we read of a probable over-capacity. 
Is this because we are not properly preparing students at the high 
school level? A sound structure requires a firm foundation and 
yet we find high schools requiring no mathematics beyond arith- 
metic at graduation. Only one state is reported to require any 
algebra. 


Let’s review our progress in the last half century. In 1908 
nearly all state-controlled high schools demanded at least one 
year of algebra and 55 percent of all students graduated had this 
requirement. Today only 25 percent have it. In 1908, 15 percent 
had at least one year of physics against 4 percent now. Geometry 
is just as bad, and economics not much better. It would appear 
that some drastic action is needed to correct this situation if we 
expect our universities to turn out increasing numbers of quali- 
fied engineers and scientists. Progress appears to be backward. 


I don’t have a great white charger from which to launch a 
crusade but I invite every ASTE member and industrial executive 
to make his own investigation in his own community and take 


action where it will do the most good. 


Yours for better education and a happy Holiday Season. 


President 


{merican Society of Tool Engineers 





NEW LEADED STEELS 
FROM RYERSON 


Now, machine parts faster than ever before 


NEW LEDLOY 170 TUBING 


average machining speed 170 surface feet per minute 


Here’s the fastest-machining steel tubing ever produced 

and only Ryerson has it available for immediate ship- 
ment from stock. Ledloy® 170 is a cold drawn, seamless 
product of low carbon analysis with .15°% to .35%% lead 
added. It promises a minimum increase of 25% in pro- 
ductivity of machined parts or components. Sizes range 
from 1” to 22" O.D. with maximum %%” wall thickness. 
Other sizes can be supplied promptly. 


NEW LEDLOY 375 BARS MACHINING COMPARISON* 


Ledloy 170 Tubing vs. Nonleaded Tubing 





average machining speed 375 surface feet per minute Ledloy 170 mY-1015 








steel stocks is the world’s fastest-machining steel. As- 
signing the figure 100 to B-1112 and using this as a base, 
Ledloy 375 has a machinability index of 205 plus. It Form tool 172 s.f.m 


—_ ‘= 


Center drill 172 s.f.m 110 s.f.m 





110 s.f.m 


This newest addition to Ryerson free-machining screw Speeds | ‘ Speeds Feeds 
4 
} 
+ 


rates about 64% higher than B-1113 and about 20°; Boring tool 172 s.f£.m 110 s.f.m 
higher than Ledloy 300. Paci aos OEY - r re ; 
are ° ‘ to m | a 

Ledloy 375 bars presently in Ryerson stocks include eco von Bs B Radai decors 


rounds in sizes from 4” to 1”, hexagons 4” to %%”. Thread 














Ask your Ryerson representative for complete details ten 
on these new steels. And call Ryerson for an unequaled ————— 
selection of cold finished bars and tubing, including the Production time 35 seconds | _ = 49 seconds | 
largest stocks of Ledloy 300 (also known as Ledloy A * As demonstrated at National Metal Show, Cleveland, 1958 
and Rycut® leaded alloys—the fastest machining in 


their carbon ranges. 
_CEentirieo RYE RK S 0 BY S i c L 


Member of the ‘¢- Steel Family 




















Principal Products: Carbon, alloy and stainless steel — bars, structurals, plates, sheets, tubing — aluminum, industrial plastics, metalworking machinery, etc. 


WOPFUARL 


NAUKEE ¢ ST. LOU 
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SUCCESSFUL 


OPERATIONS 


By Edward 8S. Marks 
West Hartford, Conn. 


Managers and engineers charged 
with responsibility of quality-con- 
trol organization must be aware of 
principles which make for success- 
ful operations. This article enu- 
merates elements essential to eco- 
nomical quality control and points 
out pitfalls to avoid. 


(5 oon QUALITY CONTROL is a valuable aid to r 
ducing production costs and is the key to maintair 
ing high product reputation. To realize the benefits 
from a quality-control system, it is necessary t 
recognize certain fundamental principles which have 
proved useful and successful. 

Qualitv-control activity can be divided into fou 


hasic areas: 


Planning production t oduc quality 


prevent 


standard 


Disposing of substandard material 


Production Planning: The objective of the 
first area is to prevent production of substandard 
material. while the aim of the other three is to 
Mr. Marks was formerly Quality Manager of Pratt 
& Whitney Aircraft Div. of United Aireraft Corp. 
He is now retired. 
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prevent its shipment. Production planning should 
he guided by the precept that to control quality best. 
responsibility for control of operations which, if 
not properly performed could result in production 
of substandard material. should not be divided. 

The department which manufactures the product 
vould be entirely responsible for producing not 
mly scheduled quantity but also predetermined 
juality. The machine shop and assembly organi- 
rations must have under their control all the 
lements that produce high quality work. Hence. 
first-piece checks, periodic checks. floor inspections 
rr any other quality controls of parts in process 
should all be under the control of production de- 
partment supervision. If the department which has 
the scrap making potential is not quality-minded 
ind is more interested in meeting schedules than it 
is in producing high-quality parts. then a successful 
quality-control program will be difficult to attain. 

The primary objective of inspection department 
is to determine the quality level of finished products 
ind advise the production department. It is the 
further duty of the inspection department to check 
properties of a part in process which cannot be 
hecked nondestructively as a_ finished product. 
such as plating and welding 

In many shops planning of shop operations, in- 
luding the selection of machinery. and the design 
and procurement of fixtures are functions of one 
group while another group is responsible for making 
equipment work properly, while still a third checks 
the work in process to see if quality goods are being 
produced. All these functions should be under the 
control of factory supervision. Then. and not until 
then. should an independent inspection organization 


take over and check the finished product against 
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specifications. If an independent inspection function 
conducted first-piece check or process control, the 
production supervision could easily say that the 
inspection department released the machines and 
thereby they themselves were relieved of any respun- 
sibility. One disadvantage of this limiting of re- 
sponsibility might be the possibility of making a 
large number of defective parts more often than 
would be the case if an independent first-piece check 
were made. However, experience in many plants 
has shown this does not often happen. Even though 
it is not recommended that first-piece check and 
process control be placed in the hands of an inde- 
pendent inspection function outside of production. 
its importance in the prevention of scrap should not 
be minimized. There are many concrete examples 
of scrap reduction which have been obtained 
through these checks. 

The more effective the process control is, the 
higher the quality level of the product will be at 
final inspection. In applying this same line of 
reasoning, the purchasing department must be re- 
sponsible for the quality of purchased material and 
take the initiative in getting the vendor to take 
corective action when substandard material is re 
ceived. The purchasing department must be made 
responsible for purchasing high-quality goods. The 
inspection department should furnish all the infor 
mation necessary for the purchasing department to 
properly carry out its duties. 


Planning Inspection: Inspection operations 
should be planned by a group charged with that 
responsibility and not left to be taken care of by 
production planners as an afterthought. This means 
that the inspection planners should have access to 
the drawings and specifications just as early as pro- 
duction planners. When it is decided to purchase 
parts from some outside source, the planning and 
procurement of equipment to properly inspect the 
material becomes the sole responsibility of the in- 
spection planning group. The original planning at 
this point must be done independently of the vendor 
in order to have the inspection equipment available 
when parts are received. 

When the decision has been made to manufacture 
rather than purchase, then selection of inspection 
equipment can best be done in collaboration with 
the tool engineering department. Where it is found 
that the production inspection equipment also satis- 
fies the final inspection requirements, duplicates can 
be provided. However, in many cases, engineering 
requirements are such that some items of inspection 
equipment will be desirable even though they are 
not needed for production. 

An important over-all function of the inspection 
planners is to ascertain how much inspection is 
required. How to inspect is. in many cases, no more 
important than how much to inspect. Some of the 


tL 


factors which must be known before the question of 
how much inspection is required can be answered 
are: method of production, including machine chart 
control; design of fixtures used to produce the part; 
quality level of parts previously inspected, and hand 
operations. 

Another vital over-all rule that prevents errors is 
that an independent check should be made on each 
requirement. For instance, no operations should 
be performed by inspectors except those to de- 
termine conformation to specifications If inspec 
tors are allowed to perform any operations, such 
as placing identifying numbers on parts, and a 
mistake is made, it will not be found. 

Where operations are large enough to do so 
economically, duplicate gage control personnel and 
equipment are desirable. For instance, one group 
maintains the accuracy of gages in the manufactur 
ing department and another maintains the accuracy 
of gages in the inspection department. Gaging 
errors made by one group are almost certain to be 
found by the other. 

Drawings do not always adequately explain 
quality requirements. Often, it is necessary to have 
approved samples available in order to know what 
is required. This is especially true where visual 
inspection requirements are a factor and are of a 
nature that cannot be measured. Many problems 
would be eliminated if there were no visual inspes 
tion requirements. Visual inspection often means 
fluorescent, Magnaflux, Magnaglow or X-ray pro 
cedures. These would be easy to handle if no 
indications whatever were acceptable. However. it 
is necessary to interpret just what can be accepted 
and what must be rejected and such standards are 
hard to describe. Decisions must be made based on 
what is known from testing experience 


Inspection Operations: In arranging the vari- 
ous groups, it must be recognized that inspection 
is a vital part of the over-all factory operation and 
must be so carried on as to assist in the movement 
of goods. In other words, the inspection operations 
are an integral part of the producing end of the 
business and should be so planned as to connect 
closely with the manufacturing operations. No 
more work should be in the inspection department 
than its normal share of the inventory. With these 
facts as a guide, care must be used to see that 
inspection stations are located to facilitate move 
ment of material. 


There must be close liaison between inspection 


and manufacturing supervision so that the produc- 
tion of large quantities of deviating material will be 
prevented. It has been found that the best results 
can be obtained if a full-time supervisor has not 
more than 20 to 25 inspectors working for him 
under medium working conditions. Medium means 
work that does not involve the inspection of large 
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juantilies of duplicate parts, and where the in 
specting group 1s concentrated in one _ location 
About thirty can be supervised by one foreman if 
the work is repetitive and also concentrated in one 
location. Occasionally, especially on night shifts, 
inspectors might be found scattered over an area in 
groups of two or three. Under such circumstances, 
supervisors should not be responsible for over 
fifteen inspectors It has been found to be effective 
if the foreman accepts full responsibility for the 
inspection operation under his supervision. He is 
usually assisted by two other groups, namely, gage 
inspectors and methods planners. If gages are not 
correct or if methods are not effective, the foremar 
still should be responsible. He should approve 
methods sheets before they are put on the job. and 
see to it that the gages and inspection fixtures d 
the job for which they were designed. He also must 
work with the gage inspection group to make cer 
tain that the equipment accuracy maintenance 
schedule is rigidly maintained. It is desirable t 
have each and every foreman recognize that it is 
possible for him to make final decisions on minor 
deviations without passing the material on to the 


special groups whose duty it is to dispose of it 


Disposition of Rejects: After all inspectior 


yperations have been performed, it is necessary t 
segregate all parts that do not conform to specifica 
tions. After parts have been found to be outside of 
tolerances, the amount of deviation must be deter 


mined. If the deviation is such that the part cai 
be corrected to within allowable limits. it is sent 
back to the production department for corrections 


This operation makes it necessary to have sore 


universal measuring equipment available and also 


Many times it costs more to 
repair parts than it does to 
throw them away. 
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the class of help qualified to use such equipment 
If parts were always made correctly, all of this 
activity could be eliminated. The higher the qual- 
ity level of the material presented for inspection, 
the more economical that inspection becomes. 

All parts that can be easily moved must be pro- 
tected while waiting disposition. This is necessary 
in order to prevent them from accidentally getting 
into the same stream with accepted material. The 
decision which has to be made at this point is 
either “accept,” “return for repair” or “reject.” 

Rules and regulations which govern these deci 
sions can be of only the most general characte 
The manner in which these decisions are made is an 
important factor in the maintaining. of over-all 
quality at a high level. 


been accepted once before with a certain deviation 


The fact that a part has 


an never be used as a reason for continuing to 
accept. If such a rule were used, the tolerances 
might just as well be changed on the drawing and 
then sooner or later work would begin to be re- 
ceived outside of the new tolerance Then there is 
the possibility of learning that parts accepted with 
certain deviations at some time in the past have 
turned out to be troublesome to such an extent that 
no more of such material should be accepted. 

In this operation where there is the possibility of 
rejection, speed is essential. If large amounts of 
work are to be scrapped, they must be replaced at 
once or the lack of them will interfere with sched- 
ules. No pressure for acceptance of substandard 
material from any source can be tolerated. How- 
ever, inspection cannot take long to decide whether 
or not to accept 

Efforts made to finally dispose of deviating ma- 
terial must be based upon a knowledge of the func- 
































tioning of a part. If such knowledge is not available 
within the inspection department, it must be sought 
among those responsible for the design. Many times. 
it is possible to hold parts until other parts with 
the same dimensional or visual deviations have been 
tested. An intelligent decision can be made based 
upon those tests. 

Any decision made to repair a part so that if. 
after such repair, it is not as specified, must be 
finally approved by the group which originally de 
signed the part. Such repairs should be controlled 
by special drawings properly approved by the de- 
signing engineers. When these repairs involve di 
mensions inside an assembly, these same dimensions 
must be checked by inspectors during the progress 
of the repair work. Many times, it costs less to 
throw away parts than it does to satisfactorily re 
pair them. 

Each week. one afternoon should be devoted to 
a conference where materials with deviations ar 
laid out for the inspection of supervisors in the shop 
and production engineers. The reason for each 
error is discussed and corrective action decided. 
Minutes of the meetings retain a record until cor- 
rective action has been taken. Charts showing qual- 
ity trends should be used in these meetings also. 
These charts show variations in such items as per- 
centage found with deviations and percentage of the 


work finally rejected 


Costs: It is not possible to adequately discuss 
the management of quality control without mention- 
ing the cost of all of these activities. Budgeting o1 


estimating the costs in advance presents many 


problems. The lower the quality of the work pre- 


sented for inspection, the greater the cost because 


a large part of the overhead of an inspection de- 


Manufacturing departments 
should be responsible for 
quality as well as quantity. 


partment ts concerned with the segregation and 
handling of deviating material. For this same rea- 
son, the cost of quality control is always greater 
when new designs are being put into production 
and a large percentage of deviating material is 
usually found. Certain ratios have been found to 
he an effective guide in determining reasonable costs 
if records of them have been kept for some time in 
the past. Some examples of these ratios are: 
Direct inspection labor indirect inspectior 
Total inspection cost t 
{ af ot inspect 
material 


Direct manufacti 
t ‘ | ced 


parts | 

Personnel: All the labor of elaborate planning 
and the most diligent conformance to the plans will 
be effective if the individual inspector does his job 
properly. To be assured that each inspector does 
just that is still one of the most important tactors in 
the success of any quality-control operation. In 
bringing about this assurance, the foreman is still 
the key man. He should be assisted in this task by 
use of special training courses covering specific jobs 
to be done. Of course, inspectors must be selected 
with care, 

Training is only the beginning of trying to create 
the inspector's interest in his work. The real prob- 
lem is to keep up interest in that work. For this 
there is no substitute for personal contact. It is 
vitally important to have a foreman actually discuss 
some phase of the work with an individual inspector 
at least once a day. No inspector should be allowed 
to go home at the end of the day’s work without 
having had oral contact with his superior. A lack 
of interest on the part of a supervisor begets lack 


of interest on the part of workers. 
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V-block assembly 
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End Driving Adapter 


When grinding the OD 


ol revolver 
barrels and similar parts, the conven 
tional method of “dog i 


ging from the 
OD is costls 


ind grinding wheel wear 


is eXCeSsIVeE The end driving adapte1 


shown was devel ped to permit end-to 
end grinding and loading and unloading 


f the we rk piece without st pping the 


drive wheel 


Phe adapter has a spring-loaded 
ter that i 


s retained by a setscrew A driv 
ing collar screws onto the adapter body 
Cross holes permit easy removal with a 
spannel wren h. 





[wo driving teeth are 
provided on the driving collar illustrat 
ed, but the number of teeth can be varied 
to suit requirements 


Contributions for these pages describing short 


cuts for the tool engineer are welcome. Fin- 


This adapter has 
ished drawings are not necessary. Payment for given good performance and has reduced 
accepted articles is made upon publication. grinding wheel wear 








lired hil odeau 
{/} Thil 


Worcester ( hapte r 








Grinding wheel 





Workpiece 
Spring-loaded center 


L_ Driving collar 
LSpring to suit 


~Drive wheel Center L adapter body 
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Clamping Irregular Stock 
When bar stock is cut off with a 


saw, one or more sides mav not he 


square. To facilitate holding the stock 


in a vise for milling, grinding « 
shaping, the clamping block illustrat 
ed has extended bearing points and a 
curved back. Dimensions shown or 
the drawing can be altered to suit jo] 
requirements. For most applications 
the block can be of cold-rolled steel 


Detle ; MM Aillir 
Toronto. Ont 


Pressing Fixture 


Balls are utilized for both holding and centering 
in the pressing fixture illustrated. The operatior 
involves pressing a bushing into a motor housing 
The bushing fits over a ram adapter ground fron 
0.001 to 0.002 inch smaller than the minimun 
bushing hole diameter. A ball in the adapter ex 
tends 0.010 to 0.015 inch beyond the pilot diamete: 
Spring pressure on the ball holds the bushing 
place during the downstroke of the ram 

l'o compensate for the large tolerances and rougl 
finishes of the housing, the three-ball centering de 
vice illustrated was designed. The pilot is made 
from 0.010 to 0.020 inch smaller than the minimun 


hole size. The balls extend 0.010 to 0.015 inch be 


yond the pilot diameter. As the bushing is loaded 


onto the pilot. the balls automatically center the 
part 
The centering action is caused by a spring 
which pushes on an actuating pin. This pin pushe 
the balls outward evenly, exerting the same fore« 
on each ball. A solid pilot would allow the part t 
drift off-center by an amount equal to the tolerance 
of the hole 
loe Donotris 
Toledo Chapt 
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Building-Block 


reduce tooling costs 





By Ralph E. Cross* 
Executive Vice President 
Cross Co. 


Detroit, Mich. 


With keener competition developing for 
markets at home and abroad, versatile 
production machines that may quickly 
and readily be modified for, model 
changes become increasingly important. 
Standard building-b!ock units of the type 
described in this article may provide part 


of the answer, offsetting rising costs. 


r a | 
| ODAY S MOST PRESSING NEED in automobile pl - ; 
duction is for machine tools that will pro de for Allien. F ” 


faster and less costly model changes. To ful - a= 


need. a sectionalized transfer machine for engi Fig. 1. Building-block section of machine for gaging 


blocks. Figs. 1 and 2. was designed with new cot valve lifter holes for diameter and taper. 
cepts of flexibility. 

The machine is constructed around “building 
blocks” designed to conserve capital investment workpieces are made available for each series of 
when it becomes necessary to make substantial operations. In all. the machine performs 229] 
changes in the product. All machine parts, even operations simultaneously while working on 390 
small tooling details. have been made to ,inter- parts in process. Rated capacity is 350 engine 
chanseahle tolesances eo that chanse-overs can bx blocks per hour when the machine runs continu- 
accomplished in the shortest possible time. ously. In operation, however. sections of the ma- 

Fie wachionn is composed of seventeen indepe nal chine must be stopped from time to time to change 
ent sections that stop and start automatically as tools, 

Machine control units. Fig. 3. are strategically lo- 


Senior member ASTE Detroit chapter. cated at thirty-seven positions throughout the ma- 
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Fig. 2. View showing four 
sections of the building- 
block transfer machine. 


Fig. 3. Machine control 
unit programs the tool 
changes. Thirty-seven such 
stations are employed at 
convenient locations. 


chine to program tool changes Spare, preset cul 
ting tools and holders are stored in the units near 
the point of application, where they will be readily 
available when the control boards signal the job 
setters that tools need changing. 

An example of the building-block design is the 
base and transfer mechanism which is standard 


throughout the machine. Identical center bases are 


found at each work station with standard hole pat 


terns for fastening fixtures to the top and wing 
bases to the sides. Fig. 4 shows one of the center 
bases and the standard hole pattern for adjoining 
a wing base. Feed units, wing bases, heads and fix 
tures can easily be moved from one station to an 
other without any changes to the center bases or 
the machine foundations 

All center bases are equipped with lift arms for 
the lift-and-carry transfer mechanisms. Standard 
transfer bars, made in single-station increments 
are spliced together for the desired length. Re 
placeable nests for carrying the parts from station 
to station are bolted and doweled to the transfer 
bars. A wide variety of part configurations can be 
accommodated with sper ial part nests 

Part movement from section to section is accom 
plished with standard shuttle conveyors. Between 
some sections accumulating conveyors prov ide auto 
matic banking as. for example, between Sections 
5 and 6. Fig. 5. Here the material flows from three 
lines into two \ shuttle conveyor receives the ma 
terial from the three No. 5 Sections, and feeds two 


accumulating conveyors, which in turn feed the two 
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No 6 Sectlous on demand If the No 5 Sections 2 A lateral o vement and ] 90-degree index 


ire feeding more parts than the No. 6 Se tions car 3 A 90 or 360-degree rollover 


immediately absorb. then the conveyors store the " 
excess. The component parts of the shuttles and W ith these three orienting devic es, the blocks can 
sccumulatora, such as: the escapement mechani be positioned for any operation that might have to 
Pe EE ee hE ee be performed on them. Fig. 6 shows the work han- 
an be rearranged dling device for rolling the block 90 degrees from 
plant layout conditions side to car position 

Other examples of the Operations performed on the blocks in the six 
standard workholding fixtures. which machine sections are as follows 


to as Fixture A. B. C and D. Fixture 


block in an inverted position and is designed 


In the first section, the blocks are bottom up 
ind operations are performed on the underbanks 
he: nae call aaa weedenealh cuceeiiens. Pitin ind the pan face. Transfer spots are also machined 
holds the block crossways for the end operatior it this point for subsequent sections. At the end of 


. the section ae) s > “dove d presente 
Fixture C holds the block on its side for I ection. the parts are turned over and pre ented 


t > seCO sectio i s -m 90 degrees 
ind bottom operations, and Fixture the second section, which turns them degree 


block it r positior tor 
banks ind Valve itter 


capacity 


so the ends are exposed for machining. As the parts 
progress through Section 2. all holes are drilled i 
oth ends. including the three oil gallery holes. The 
umshaft bearing diameters are also rough bored 
{ nd at the end the blocks are again turned 90 de 
ixtures wll 
vrees and placed In car position 
In Section }. the blocks are turned up or their 


sides and the unfinished holes in the bottoms are 


ompleted as well as the drilling or the tops The 


listributor and breather holes are also bored in 


this section. The parts are then turned back into 


— 


nw 


as 








Fig. 4. All center base sections in the line are standard and 
are machined to receive standard wing hases and fixtures. 
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car position, and presented to Section 4. which 
mills the engine mounting pads and drills the cyl 
inder head bank faces. In the latter part of the se 
tion. the deep oil holes that feed the oil to the evlin 
der heads are drilled 

The part remains in car position as it goes into 
Section 5. which is devoted entirely to the process- 


ing of the valve lifter holes. Here the holes are 


drilled, rough reamed. finish reamed and inspected, 


lhe air gaging units for the in-process inspection 
of the valve lifter holes are shown in Fig. 1. 
Section 6 performs all the tapping operations. 
The parts enter the line with the eds exposed and 
are repositioned to car position part way through 
for the bank tapping operations. and then to bottom 
up for sides and pan rail tapping All holes are 


50 


Fig. 5. (above) Accumulating conveyors with free 
running rollers automatically bank the parts ahead 
of the tapping machines. 


Fig. 6. Cleft) At the end of Section 3. a standard 
rollover unit turns the part from side to car position. 


probed alter tapping final inspection measure. 


Parts leave the line bottom up ready for the assem 
bly of the bearing caps 

The machine weighs 3 million pounds and oc- 
cupies an area of 34.000 square feet. It is powered 
by 496 electric motors developing 3750 hp 

This machine is indicative of the type of auto- 
matic processing equipment in current use. How- 
ever. the flexibility of the unit for changeovers to 
new models permits extended life from these spe 
cialized machine tools. It mav well foretell the 


future of the special machine tool field. 





Challenge in Production 


Unfolding some surprising statistics, Ralph J. 
Kraut. president of Giddings & Lewis Machine Tool 
Co.. warned industrialists that both Russia and 
Western Europe are exceeding the United States in 
machine tool production. Mr. Kraut. speaking be- 
fore the Machine Tool Distributors’ Assn., pointed 
out that Russia is exporting about 20 percent of het 
125.000 machines built each vear., and they are 
priced according to political rather than economic 
considerations. While U.S. production amounted to 
about $1.100,000,000 last year. Western Europe 
and Engl 
000.000, Accomplishing this output are more than 
1000 machine teol builders in Western Europe. and 


only about 300 builders in the United States 


and produced the equivalent of $1,200.- 
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TOOL CHANGING 


...cuts setup time 


By George O. Philip 
Project Engineer 
Manufacturing Research 


International Business Machines Corp 
Endicott, N. Y. 


Often machine setup represents the 
highest single cost in manufactur- 
ing. Automatic changing of tools 
provides better machine tool utiliza- 
tion and may effect smaller inven- 
tories, reduced material handling 


and other worthwhile savings. 


| ee SETUP OF MACHINE TOOLS, Fig. | 
controlled by a predetermined program, present 
in effective method to reduce setup time. Whe 


applied to machine tools, this process is calle 


n 


d 


numerically or digitally controlled machine tool 


automation. In order to fully benefit by reduction 


of setup time, ea h step in the manufacturi 


process must be automatically controlled 


In the manufacture of side frames, Fig. 2. for 


example, the most expensive operation is the bor 


t 


ing operation. Setup fer each lot of frames is time 
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he nae hining is tedious. To over- 

production difficulties, the digitally con- 

boring machine shown in Fig. 1 was de- 
veloped. Information representing the required 
variable machine functions is stored in a convenient 


storage medium suc h as a punched card. The ma- 


chine functions are 


In conventional manual operation of a_ boring 
machine. mistakes are common because of the 
repetitive nature of the boring operation. The wrong 
hole may be presented to the tool, the improper tool 
may be selected. and incorrect cutting speeds or 
feeds may be used. The transfer of the repetitive 
decisions from the man to a storage medium insures 


exact duplication of each step. 


Problems in Tool Changing 


lhe boring operation has always required a high 
degree of manual skill to insure quality perform- 
ance. It was assumed that no machine could repe- 
titively insert a toolholder into a spindle with the 
accuracy of the skilled operator. 

Because tool changing represented one of the 
last links to a complete mechanical process, it was 
felt worthwhile to investigate the problems of auto- 
matic tool changing. When considering the prob- 
lems ot tool changing. the following steps should 
be defined 








Fig. 1. (right) Digitally con 
trolled boring machine. 


Fig. 2. (below) Typical piece part pro- 
duced on boring machine. 


The selected toolholder must be presented tl t 


serted into, and properly tightened in the spindle 


Tightening must be achieved wi infailing preci 


sion 


yperation must safe and reliable 


Tool Changing: The characteristics of the 
whole system must be considered in the develop 
ment of a tool storage device and a wrench mecha 


nism. One possibility suggests that each storage 


¢ Spindle 


Toolholder 
Wrench 


a. MULTIPLE WRENCH MECHANISM 


station be equipped with its own wrench, Fig. 3a 
If thirty tools were stored. this would require a 
complex and costly system 

A more economical ipproach is a single wrench 
station mounted on the tool storage device and 
oncentric with the spindle opening. Fig. 3b The 
selected toolholder is moved to this station. How 
ever, insertion of the toolholder into the spindle 
cavity requires some vertical motion of either tool 
holder or spindle This idea was rejected because of 
difficulties anticipated in precise alignment tool 
hanger. wrench station and spindle 

By mounting the wrench device separately on the 
boring machine. allowing the tool storage device to 
present the requested tool to the wrench. and then 
letting the wrench do the inserting, all the required 
steps can be accomplished quickly and economically 
Fig. 3c. Before this last approach can be accepted, 
however, more information regarding the toolholder 
should be known. As a starting point, the shapes. 
sizes, and accuracies of commercially available bor- 


ing machines and toolholders must be investigated. 


Tool storage device with different wrenching combinations. 


¢ Spindle 


Fixed 
wrencn 


Toolholder 
b. SINGLE WRENCH MECHANISM 


The Tool Engineer 





Poolholding: Boring quills generally consist 
if a spindle to which some form of toolholder is 
ittached. Toolholders are of many types and de 
signs depending on the function that the spindle is 
to perform. Drilling quills are usually equipped 
with self-centering variable diameter chucks which 
either are inserted into a suitably tapered hole ir 
the spindle or are permanently fastened to it. Boring 
quills, whose requirements for accuracy are mort 
stringent, are equipped to accept boring toolholders 
which align themselves consistently and accuratel) 
with the spindle. 

Three major types of toolholders are used ii 
boring spindles: the straight shank, the tapered 
shank, and the nonsticking tapered shank. Eact 
depends on some tightening device to draw it int 
the spindle against an accurately machined surface 

For automatic tool changing, toolholders must 
be portable, self-signing, and easily secured. After 
extensive study of commercially available tool 
holders, the Moore toolholder was selected, Fig. 4 
This holder has a nonsticking taper shank, the 
smaller end terminating in Acme type thread and 


the larger end joining a hex nut. Next to the nut 


is a cylindrical, knurled spacer used to grasp the 
holder. A hole, in which drills or precision boring 
chucks can be mounted, runs through the axis of 
the spacer To change toolholders manually, the 
holder is loosened by using a wrench on the hex 
nut and turning the toolholder clockwise until the 
threaded part has been unscrewed from the spindle 
The new toolholder is inserted and screwed into 
the spindle until the external taper of the toolholde: 
matches two 


accurately machined rings on the ir 


ternal taper of the spindle. An additional twist of 


the wrench secures the toolholder. to the spindle 
Alignment f the toolholder with the spindle ce 


¢ Spindle 


Separate wrench 


Outline of 
machine too 


Tool holder 


c. SEPARATE WRENCH MECHANISM 
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pends on the torque produced by the wrench 
Mechanical handling of the toolholders requires 
that certain dimensions be standard from toolholder 
to toolholder. On the Moore toolholder. the hex 
nut and its location from the cylindrical spacer is 
standardized. This allows the wrench device to con- 
tact the hex nut at the same height for all toolhold 


ers, Fig. 4. 


Tool Storing: Different ways in which tool 
holders can be stored in a device for automati 
selection are shown in Fig. a These are dependent 
on the method employed in locating a particular 
toolholder under the center line of the spindle. The 
rectangular coordinate method, Fig. 5a, locates each 
toolholder with reference to two mutually perpen- 
dicular axes. The storage device moves along two 
axes, driven by two servo drives, controlled from 
ommands stored in a storage medium. The polar 
coordinate method, Fig. 5b, locates each toolholde: 
with reference to a radius and an angle. The selected 
toolholder is rotated into position through a drive 
controlled from ymmands stored in a _ storage 
medium. The selection of either method depends on 


the shape of the boring machine being used. 


Boring Machines 


Boring machines are either vertical or horizontal, 
depending upon the position in which the spindle 


is mounted. Vertical machines are usually used 


Fig. 4. Toolholders with standard spacers. Holder 
(left) is modified to have large hex nut for the 
wrench on the new holder (right). 
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b. POLAR TOOL MATRIX 


Fig. 5. Rectangular and polar types of tool storage. 


with parts that are more easily located horizontally 
than vertically. In the case under study, the vertical 
boring machine is used. All secondary tooling 1s 
adapted to this « ondition. Vertical boring machines 
are grouped into several types: C or column type, 
H or bridge type. and cantilever types. 

The column type boring machine supports the 
spindle on the main column of the machine insuring 
stable location of the spindle. Table and cross 


slide move normal to the spindle in X and Y co 





Wrench 
Closes 


ordinates, The bridg: type machine places the 
spindle on a bridge located above and at right 
angles to the table. The table moves in one direc- 
tion, say \, and the spindle moves across the table 
on the bridge in the Y direction. The cantilever 
type boring machine supports the spindle mecha- 
nism at the end of a short cantilever. A two-dimen- 
sional table is located normal to and underneath 
the spindle. 


Considerations for Tool Changing 


When automatic tool changing is appli able, 
following is considered: 
Number 


Shape and 


Item 1 establishes the general size of tool chang 
ing equipment for either polar or rectangular 
methods. For the polar method, this size is de 
pendent on the number of tools to be stored and 
the clearance between the wrench and the adjacent 
toolholders. The more tools to be stored, the larger 
the diameter of the table. If 60 tools were to be 
considered for automatic tool changing. then the 
over-all size of the tool storage device might be 
prohibitive and the rectangular method preferred. 
lf. however, 30 tools or less are to be changed, the 
diameter of the storage plate is of secondary im- 
portance. In that event. the type of boring machine 
selected becomes the determining factor in the 
selection of either tool storage method. 

The method giving minimum interference with 
the operation is then selected for design. Generally 
C and cantilever type boring machines lend them- 


selves better to polar tool storage devices because 


the spindle is alwavs located at the same point and 


the table and cross-slide motions are not hindered 
by the tool changing evele. 
lo reduce idle machine time, it is also possible to 


program tool changing to take place at the same 


Fig. 6. Operating sequence of wrench mechanism. 
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Fig. 7. Side view of wrench mechanism. 


its thread, permit the spindle to draw the tool into 
the spindle cavity and release the toolholder when 
the proper torque has been reached. 

The wrench mechanism is composed of three 
parts, Figs. 7 and 8: the actuating mechanism, the 
tightening mechanism, and the inserting mecha- 
nism. Two wrenches, each terminating in a spur 
gear, mesh at the wrench pivots. For the actuating 
mechanism, a toggle linkage is used to move and 
lock the wrenches. One end of the toggle linkage 
is fastened to the activating link of the wrench and 
the other end terminates in a spring mounted pivot. 
The spring limits the force of the toggle to the 
spring constant rather than some unknown force. 

Advantage of the toggle linkage is that a small 
actuating force can be transmitted into a large lock- 
ing force. The whole toggle linkage is mounted 
between two plates fastening together the pivots. 
the spring loaded end of the toggle and the mount- 
ing pad of the air cylinder. This assembly is called 
a cage. It is essential that the plates be rigid to 
prevent bending of the plates when the toggle is 
actuated. Any flexing of the plates results in loss 
of force in the toggle. The top and bottom plates 
of the cage have a circular slot cut into them. The 
center of the slot is determined by the center line 
of the toolholder in the spindle. A set of bearings 
rides in the slot. This allows the cage to revolve a 
fixed distance with the spindle. 

When the wrenches have engaged the hex nut of 
the toolholder, the distance is proportionate to the 
time constant of the air cylinder operating the 
wrenches at the spindle speed of 45 rpm. Tool tight- 
ening speed of the spindle is dependent upon the re- 
action time of the electromechanically controlled 


56 


solenoids and the response time of the air cylinder 
actuating the toggle. Knowing the radius of the 
cage circle and time constant of the control and 
actuating system, spindle speed is computed. 

The wrenches, cage, and limit switch are mounted 
on an intermediate plate which is moved up and 
down by air springs. This function allows the tool 
holder to be either drawn up into or expelled by 
the spindle through the threading action of the 
toolholder. The air springs also maintain a level 
position for depositing or accepting the toolholder 


from the tool storage ce Vice The whote me hanisn 


is boxed in and fastened under the spindle housing. 
Fig. 9. 

Operation of the mechanism is as follows: After 
the wrenches have closed on the toolholder, the 
spindle is made to engage the threaded portion of 
the toolholder. When the external taper on the 
holder contacts the internal taper of the spindle 


two factors enter into tightening. One is the 
centrifugal force represented by the inertia force 
when the rotating spindle collides with the station 
ary mass of the cage through the toolholder. The 
second is the resistance offered to the spindle by 
the spring when the cage wants to turn in_ the 
direction of the rotation of the spindle. When a 
definite pull on the tightening spring has been 
exerted, a limit switch is actuated. This allows the 
jaws on the wrench to open. A minimum torque of 
11 lb-ft is developed 

By varying the tension on the springs, the torque 
on the toolholder can be varied. Similarly, removal 
of the toolholder can be accomplished. The only 
difference is that the wrenches are not opened when 


the cage is displaced in the opposite direction. This 
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lets the tool break loose against the resistance of the 
wrenches \ locking device actuated at this time 


further prevents slippage in the wrench. 


The Support Mechanism: The functions 
the support echanism are to let the tool storage 
device move radially toward the wrench mechanism 
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inch was selected and the required beam thickness 
calculated on this basis. 

The evaluation of the over-all performance of an 
automatically controlled boring machine is based 
on actual performances and must take into con 
sideration operating factors other than changing 
Table position, selection of feeds and speeds. start 
ing and completing the actual boring operation 
loading, and unloading are all vital links in the 
performance of the machine tool. If it is assumed 
that the above-mentioned sequences are machining 
functions. as compared to the positioning of the 
table which is considered a setup function, then 
the difference of operating time indicates a gain 
or loss in performance. During 2000 hours of 
actual operation, a gain of 38 percent in machining 
time has been established by the automatically con- 
trolled boring machine over semi-automatic meth- 
ods. Down time during this period has been 10 
percent and of this time 1 percent has been charged 
igainst the tool changing operation. This down time 
»f the tool changing operation was incurred mainly 
on the hydraulic system which moves the tool 
changing device towards the spindle. Contamina- 


tion of the hydraulic oil with cast-iron dust has 


Fig. 8. Operating mechanism of wrench. 
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Fig. 9. Wrench mechanism in position to insert tool. 


been a problem. requiring repe ated cleaning 


valves and solenoids No other malfunctions at 


tributed to the tool changing system have 
‘ncountered, 

With the deve lopment of automatic tool changing 
in the boring process, it is possible to apply these 
techniques to allied operations. Drilling machines 


with automatic tool changing can be integrated with 


iutomatic boring machines. These machines car 
form machining areas controlled by automation 
computers. This is again another step forward to 
reduce the cost of manufacturing. 

Complete automation of machine tools. although 
technically feasible, could prove economically im 
practicable. For example. in the study discussed. 
automatic loading and unloading is such a case. 
Because of the inherent low setup time required by 
numerically controlled machine tools. lot sizes are 
relatively small. Automatic loading devices. how 
ever, are specifically designed for a particular part 

Accuracy required in aligning the piece part with 
the machine tool coordinates makes flexible auto- 
matic loading a costly mechanism. This, in turn. 
adds to the cost of operation. The necessity of auto- 
matic tool changing can also be challenged with 


overautomation by this question. If tool changing 


I ig. 10. Motions of tool 





storage device. 
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ntervening to chang Th) e mact 
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cause the selection « correct tools be 
a human function. subject to hun 

\ difference between automatic 
iutomatic loading is in the numl 
takes place in 
har 


two bored holes 


interval omatic too 
parts having 
iutomatic tool chang 


rain is practical in instances where parts have 


more than two tool changes per piece part 


This is justified with the issumptions 


that the operator can machine. 


and that he is responsible ve quali of the 


product. His time is. therefore with 


checking parts, burring the piece prio 


loading. and checking occasional hol 


loading. 
diameters 
during the boring evel This is not possible with 


the manually operated machine. where the operator 


can either work at the machine or perform his see- 
ondary duties: hen e. automatic tool charging be 
Another difference that 


automatic loading must be flexible from on type 


comes more de sirabie, 


of part to another Fool changing is standard and 


easily idaptable to each job. 
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Combination Bearing Conserves Space 


oad-carrying ability of this 
the ratings for a standard 

ch OD and a 314-inch bore. 
capacity is 3150 lb and the 
24.000 Ib: at 1750 rpm, the 


340 lb and the thrust capacity 





Welding Pressures Equalized 
by Hydraulic Die Adapter 


weldir pressures and curret 

or more simultaneous welds is poss 
die adapter developed by P. R. Mallory & Co 
hvdraulic system. formed by interconnecti 
adapters automatically maintains uniform forces 
welding tips. Minor variations in workpiece tolet 
which would tend to produce excessive force 
points and insuflicient force at low points, are 
by the built-in compensation of the hvdrauli 
Changes of the electrode inserts can be made 


loosing the adapter and inserting the new one 
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Machine Operation Controlled by All-Air System 


§ eee standard machine tools int il ath is shift of the spool ccurs when either 
equipment an increase products 


} 


bleeder 


pe rt Is opened pre ducing a shift of the valve insert 

ompanies or on limited production equipme to the bleed side. This results in a differential 

With a kit produced by the Renco Aire Div 
t 


pres 
sure and consequently full-line pr II shifts the 
mversio pool to the bleed end 


valve, cyli Phe 


Cleveland Pneumatic Industries, In 


is a simple process because the control valve is designed for peration 
ler and hardware are 


ncluded iS a package t 


being capable of perf rmance. 
Heart of the packaged system is s000 evcles per minute It will al 


self-sealing bleeder valve whi 


to the feed cylinder Air at the 


sures as low as one 


awccomplished — by 
. 


through tubing. flexible 


by spool lands t the evlinder 
by the spool ositior showr ictuation is desired Because 
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CONVERSION KIT components 

nounted on small milling 

Talve assembly is 

t the left side of the 

ichine and operation is 

tarted by bleeding air throug! 
poppet valve 


PRESS FEED APPLICATION of the conversion kit compo- by the bleeder valve unit, which also controls air flow 


nents. Sequence control of the gripper jaws is obtained to the feed cylinder 


December 1958 





DESIGNED FOR PRODUCTION 





Automatic Loader Provides Quick-Change Gaging 


[Dom shaving of a cluster gear, many variables tailstocks position the g having nput size 


affect the process. When using a standard ma gaging tunctions in the DN pass 
chine equipped with an automatic loader the vari ing the gear to be shaved betwee nastel 
ables include cutter. cutter and work center distance. gears before it enters the storag 

head and tailstock axial positioning. axial position | 


ing of the loader and size gaging of the gear to be 
shaved. All the conditions can be 


provide quick-change agi fle the 
upper master gears for the on the 
controlled easily cluster beit 
with the exception of the gaging. With a loader. 
designed by National Broach and Machine Co.. pro manually to feed the cluster into 


visions for quick-change size gaging are built in 


» shaved are mot edoon a ngle shaft. 


This upper shaft has a knurled knob ) is turned 


The 
lower set of gears free-wheel 


The loader Is an air-powered ron ker Ly pe which positioned axially by spring 


feeds one gear at a time from the inpul magazine setup, the upper master ts | nto a pre 
into the shaving location \ir-operated head and determined location and | setscrew 
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improving 


punchability 


of silicon steel 


By C. S. Wukusick 
and 


R. S. Zeno 


Materials & Process Laboratory 
Large Steam Turbine-Generator 
General Electric Co. 
Schenectady, N. Y. 


IN¢ OPERATIONS have been pel 
al steels for many years, little 
been available on the punching 

steels. This is due primarily to the 

of variables present in a punching 

peratior These include the die steel. the type and 
pacity of the press. the material being punched 

id the die setup. At present. there is no accepted 

method of evaluating the punchability of a given 


,; , ; ' steel except by making actual runs. 

" a , - 

unchability of 3 vercent silicon stee . 

I t 1 | In 1950 Pulaski! set up a carefully controlled 

can be improved even in the heat-treated : . 
; oe ; punching operation to evaluate the relative punch- 

grain-oriented condition if seale is re- 2) : ‘ 

ibility of several grades of nonoriented electrical 


ove vefore punching or treatment is . . 
moved | © pe hing treat steels. 0.025 inch thick. ‘His results demonstrated 


. »bviate seale, The chability : - 
such to obviate sea The punchability that cold-rolled strip was better than hot-rolled 


rating for a given material is a function 
sheets enameled sheets were better than bare 


of both the material properties and the Se ry ene ee 


thine rs ‘tice. ; : ‘ “ 
prune hing pt actice ind that sheets annealed in a reduc ing at 


References are tabulated at end of article. 
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Glossary of Terms 


Amount of wear of a punct 
or die » inches 





Punch 
Direction of travel } 
-_— 


Break Shear or cleavage fracture 
on the edge of a punching 


FRONT VIEWLLA 


urr a 


, DT scnnnmniens ciaenabeins 
Bregk yyw j 
f Burr he ght 
\ 


1 ed 


ROSS SECTION AT AA 


Burr Ridge on the edge of a 
punching perpendicular t 
the base 
Burr Height Height of a burr measured 
from the base of a punch 
ing, inches 
Cube-on-edge = See “Grain Oriented’ 
Cut = Abraded or drawn surface 
on the edge of a punching 
Cross-Grain 90 deg to the strip rolling 
direction (punching) 
Fully Processed 3% percent silicon ster 
grain oriented, annealed 
Grain Oriented 3% percent silicon iron 
with cube-on-edge orienta 
tion, a (110) plane in the 
plane of the strip and a 
[001] direction parallel to 
the with-grain direction 








Rolling direction 


Magnetic Quality = Value of core (iron) loss 
watts/lb. This expenditur 
of energy is due to the 
hysteresis and to eddy cur 
rents induced in the con 
ducting mass 

Punch Velocity Slope of the sine curve rep 
resenting the motion of the 
punch, ips, calculated 

Punchability = Characteristic of the ma 
terial that allows a repro 
ducible number of satisfac 
tory stampings under stand 
ard conditions 

Punchability 

Rating Relative measure of punch 

ability 

Semiprocessed = 3% percent silicon steel 
as-normalized (nonoriented) 

With-Grain = Parallel to the strip rolling 
direction 


mosphere were better than those annealed in an 
oxidizing atmosphere. 

This discussion will deal with work on the 
punchability of grain-oriented 31, percent silicon 
steel. This steel has been used for several years in 
applications requiring punching. However, the ma 
terial is not usually punched in the oriented condi 
tion (after final anneal) because of poor punchabil 
ity. The punching is done after the final normalizing 
 decarburizing treatment where the material is 
fine grained and essentially nonoriented after which 
the punchings are annealed in a batch operation 

If the material could be punched after the final 
inneal, the factory processing would be greatly 
simplified. A short-time low-temperature stress re 
lieving operation would replace a batch type anneal 
with its attendant problems such as sticking and 
distortion of laminations, and considerable han 
dling. In order to distinguish between materials, the 
is-normalized material is termed semiprocessed and 
the as-fully annealed is termed fully processed. It 
was demonstrated in production runs that the 
punchability of the fully processed material was 
much poorer than the semiprocessed. On produc 
tion presses where the number of punchings ob 
tained between die grinds averaged about 100,000 
for the semiprocessed material, the number dropped 
to 8,000-40,000 the fully processed material 

The objectives of this study were to 

1. Determine the cause or causes 

ability of the fully processed 


Improve the punchability of 
material 


Test Procedure 

The material used in this investigation was grain 
oriented 314 percent silicon cold-rolled steel 0.014 
inch thick (AISI M6 or M7). The type of orienta 
tion is termed cube-on-edge with a (110) plane in 
the plane of the strip and a [001] direction parallel 
to the with-grain direction. Both fully processed 
(coarse grain size) and semiprocessed (fine grain 
size) steels were studied. The samples of steel tested 
are summarized in TABLE 1. The code letters were 
used to identify the various samples. 

The punch press used was a high-speed V & O 
No. 2 H.S., 12-ton, C-frame press, equipped with 
automatic feed. The speed can be varied from 150 
to 400 strokes per minute. A Lempco four-post 
ball-bearing die set was used. 

A cross section of the die is shown in Fig. 1 
The blank produced in this test is 14 x 14 inch with 
14-inch radii at the corners and is punched from 
5 inch wide strip as shown in Fig. 2. 

Burr height from 0.001 to 0.005 inch was meas- 
ured in the laboratory with a low-power binocular 
microscope by viewing the burrs at an angle of 
about 10 degrees. Burr heights less than 0.001 inch 


were measured with a Stereo-reticule microscope.” 
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Table 1—Silicon Steel Samples Tested 


Supplier No. Code Test Ni Treatment 


" 
Tt ree commonly used die materials we 


ated by pun hing the most abrasive steel 


Sterling-varnish-coated — strip The die 


evaluated were 


The pu ch and die steels were heat tre: 
hardness level of 60-61 R.. 

In order to determine the optimum cle: 
between punch and die as a function of the velo 
of the punch, the following preliminary experiment 
were performed: Die clearance was varied f1 


O.0006 t 0.0024 inch in 0.003 inch increments 


The speed of the press was set at 150, 200, 300 ang 
LOO strokes per minute, The depth of penetrat 
of the punch into the die was varied from 0.002 


0.030 inch. In this manner the punch velocit 


where the punch entered the strip was varied f1 
2.4 to 10.5 ips 


Samples ol punchings were taken at each press 
setting. using both semi and fully processed strip 
The criterion used to determine optimum clearance 
was the minimum leneth of “cut” on the edge of a 


punching. The “cut™ length is plotted as a tunctior 


of clearance in Figs. 3 and 4 for the with-grain and 


cross-grain directions, respectively. The cut di 


creases to a relatively constant, level as the clearance 


is increased. Because the cut was constant, several 


tests were run at a clearance of 0.0024 inch. Ex 
amination of test punchings and the pattern of di 
wear indicated that the clearance should be smallen 
With allowance for slight misalignment of the 


punch and die, the optimum clearances were con 


December 1958 


W.O01L5 inch with 


Stripper 





1. Cross section of punch and die. 


be about 0.002 inch cross-grain and 
grain. Subsequent tests were run 
hose clans 
Depth « ion of the punch into the die 
possible according to indica 

1. During initial punchability tests it 


necessary te increase the depth trom 


1.002 to about 0.005 inch as the dies became worn 
Subsequent tests were run at a depth of 0.005 inch 
} shows that varying the speed of operation 
to 400 strokes per minute had little, if 
the fracture characteristics. Punch- 

ity tests were run at 250 strokes per minute. 

\ chromium plating was applied to the punch in 
tw tests. The plating was dep sited electrolytic ally 
approximately 0.0005 ine h thick. No lubrication was 
used except in a few tests where molybdenum disul 
fide powder or enamel was used. The phosphate 
oatings present on some of the steel strip may be 
considered as lubricants. 

The surface conditions of the various samples 
were varied by the processing as indicated in TABLI 
Samp! s were sectioned and examined at a high 

ignification, Fig. 5. This condition is representa 
tive of materials B. C, E and F in TaBLe 1. During 
the anneal, the MgO coating reacts with the steel to 
form a magnesium silicate*. Also, a subscale of 
silica or silicate particles forms just under the 
surface. When the surface of material K was an 
nealed under similar conditions but an Al.Q3 sepa 
rator coating was used during anneal, there was no 

ilicate formation. This indicates that the A1.0 
does not react with the steel. At 980 G very little 
scale forms when Al.0; is used as a separato! 


Some silicate formation occurs, however, at 980 ( 
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Fig. 2. Orientation and shape of punchings. 


when MgO is used but the condition appears to be 
much less abrasive than when anne: 


out at 1175 ¢ 


carried 


Punchability Tests 


The material to be tested was slit into %. inch 


wide strips. A quantity of one sample of strip was 
used as a base material. At the start of each test 
a few punchings were made from this material and 
examined to insure that starting conditions (align- 
ment and die sharpness) were the same for all tests 
The criterion used was the amounts of “cut” and 
“break” on the edges of the pun hings. 


All tests were run at 250 strokes per minute and 





With-Grain 
O- 150 strokes per min 
4-400 strokes per min 
Depth of penetration = 0.010" 
Semi and fully processed strip 
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ee a 


the depth ot penetration 


of the punch nto the die 
was set at 0.005 inch. Sample punchings were taker 
alter every 5.000 or LO.OOO punchis os, Tests were 
terminated when the burr height reached from 0.003 
to 0.005 inch. Burr height was plotted as a function 
of the number of punchings. Some tests were 
stopped for economy reasons alter long runs ever 
though the burr height was low. In these cases 
required to 


the total number of punching produce 


1 0.005 inch burr was estimated 

The results from all tests are giver ABLES 
2 and 3. The code letter for material refers to the 

aterial treatment as listed in TABLt 

listed in TABLE 2 were run 
0.0024 inch and the die steel 
tool steel. 

During punchability tests. as the dies become 
worn, the burr height increases as does the “cut” 

the edge of a punching. Figs. 6 and 7 show 
cross-grain while Figs. 8 and 9 show with-grain be 
havior of the material as the dies wear. The “cut” 
measurements are more sensitive than burr height 
in the early stages of a test. Also. the burr height 
increased more rapidly when punching with-grain 
even though in a few tests the starting conditions in 
the cross-grain direction were poorer, Phe punch 
and die were inspected after each test in order to 
determine the wear pattern. They were then ground 
and inspected in preparation for the following test 

Comparison of Tests 9. 10 and 15 shows that cat 
bide dies are far superior to steel dies in that ma 
terial which runs up to about 30.000 punches pet 
grind on steel dies will run better than one million 
punches pel grind on carbide dies Since carbide 
dies cost several times as much as steel dies. they 
are applicable only when a large number of punch 
ings are to be made. For example. one investigator‘ 
estimated that if the total number of punchings is 
sufhicient to wear out a steel die. then it is economi 
cally feasible to use carbide. due to decreased ering 
ing costs. 

In Tests 7 and & the punch was hard-chromium 
plated in order to determine if increased wear re 
sistance could be obtained. However. during punch 
ing the forces acting on the edges of the punch 
cause the plating to spall at the edges. As a result 


little or no improvement was obtained 


Material Variables: Most of the material varia 
tion was accomplished by varying the surface con 
ditions. It was possible also to obtain a small 
Variation in grain size and orientation 

Tests 2 and 3, TABLE 2. were run on material 
with reduced grain size (0.020-inch diameter) and 


orientation (60 percent All other tests were run 


Fig. 3. Effect of clearance on cut edge when punch- 
ing with-grain. 
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relative scale) 


{ 
\ 


¥ 


Length of Cut Ed 


on material I VA O.L0-O.25 


and higher o oOo percent}. Comp 
Pests 2. 3 and 4 indicates that reduced 
and grain size provides a little in proven 
magnetic quality decreases with decreased 
tion so that significant improvements in | 
ity cannot be obtained in this mannet 
sacrificing magnetic quality 


The punchability at 10 degrees to the with-g1 


direction may be slightly poorer as indicated 


comparison of Fests 16 and 17. However. exan 


tion of the corners of punchines from several test 


indicates that the punchability is not very different 


it angles between the with and cross-grain d 
tions 

Variations in surface conditions caused 
variations in punchability. The surface 
and the die material were found t 
significant variables. The scale formed 
high temperature anneal is abrasive and ut 

ale is absent little improvement in pune! 

an be realized unless carbide dies are used 
moval of the scale by pickling in 16 percent H¢ 
t percent HF acid resulted in improvements 
about 30.000 iets 234 BM: 
150.000 punches per grind (Tests 1. 

The effect of the abrasive scale or 
shown in Fig. 10 for Test 3. The die edge 
indicating that abrasion has taken place 
indicates that for cleaned material lest 
radius was produced on the edges of the die TI 
MoS. used in Test 5 was not a factor because 
subsequent test on abrasive material with the MoS 
showed the same pattern of wear as in / 


About three times as much material must 


moved In sharpe hing the die whe n abras \e 





Depth of Penetration 


0 = 0.002" 
O= 
A= 


400 strokes/min 
X-grain samples 
Semi and fully processed strip 
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s punched. If one defined pune hability in terms of 
the number of punchings per unit ol die length. 
then the estimated punchability of the abrasive ma- 
terial must be reduced by about two-thirds in com- 
parison with the pickled materials. TaBLes 2 and 3. 
Another important factor is the coating applied 
ifter final anneal. If a magnesium phosphate is ap- 
plied after pickling. further improvements are ob- 
tained. For example, the material (1) used in Test 
16 was mill-pickled and Mg phosphate coated. The 
pickling operation is costly and difficult to control. 
As a result. the surface condition varies widely from 
sample to sample. Material used in Tests 13 and 14 
was also mill-pickled but the abrasive scale was not 
completely removed. In these tests only 50.000- 
5.000 punchings per grind were obtained, com- 
pared to 500.000 for well-cleaned material (Test 16). 
The use of a soft enamel appears to be of some 
henefit on abrasive material. Compare Tests 13 and 
14. The Sterlir varnish-coated material is more 


Me phosphate coated. As noted 


previously. this is probably due to abrasive particles 


ibrasive than the 


such as silica which are added for insulation. 
When Al.O. powder is used as an annealing sepa- 
| 


the abrasive scale does not form, presumably 


hecause the AL.O. does not react with the steel sur- 


Stee 
— Subscale 
Scale 


Nicke 


plating 


Fig. 5. Surface of material annealed at 1175 C with 
an MgO separator coating. 1LOOOX. 


Table 2—Punchability Tests 


No No Final Burr Height 
of Material of W-Gr. X-Gr 
Test Code Punches in in 


Estimated 
No. of Punches 
D 0.005 in. Burr 


150,000 
40,000 
40,000 


Fig. 4. Effect of clearance on cut edge when punch- 
ing cross-grain at 400 strokes per minute. 





Pest 18 


obtained 


lace indicates that good pure hability may 


for a material so processed. The im- 
portant point is that no pickling is necessary. The 


ALO 


strip was then phosphate coated. Initial experiments 


powder was removed by brushing and the 


indicate, however, that magnetic quality is impaired 
due to retention of sulfur in the steel. When MgO 
is used, the sulfur is removed. Experiments are be 
ing continued, due to the favorable punchability. 

Another method of reducing the scale condition 
20. When the steel is 


the scale condition is 


is illustrated in Tests 19 ane 


annealed at about 1000 C. 


more favorable than at higher temperatures. At 


980 C the Al,O; coating appears to be slightly bet 
ter than the MgO. Further 


ability could probably be realized by applying a 


improvements in punch- 


Mg-phosphate coating after anneal. 


Any discussion of punchability would be incom- 


plete without mention of mechanical properties of 


mec han 
the 
strip. Note particularly the differences in modulus 
These data 


strate why optimum die clearances vary with direc- 


the work material. As shown in TABLE 4, 


ical properties vary widely with direction in 


of elasticity and elongation. demon- 


4 Fully Processed t MgPO, 
15 Fully Processed t Sterling varnish 
16 Fully Processed+ Mill Pickled t MgPO, 
17 Fully Processed+ Mill Pickled t MgPO, 
( 10° to with-grain) 
18 Fully Processed + Mg PO, 
( Al,0, Separator _ 
used during anneal 
19 Semiprocessed + Al,0, Separator 
annealed at 980 C 
20 Semiprocessed + MgO Separator 
annealed at980C 


see key 
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Number of Punchings (x107) 


Fig. 6. Cross-grain burr height curves. 


Cut (percent 


She iritis 


he 


relative. since in 


lion im the strip strength als with 


direction in the strip data shown in TABLE 4 


ire only this Ly pe ol test hxture. 


the results depend on the die sharpness, clearance, 
rate of loading and othe 
brittle, it 
loading of the dies, so 
Results of 
samples of steel to 


factors. If 
shatter 


i mm Th Is 


extremely will under the impact 


brittleness is an important 


factor. bending tests mace several 


deter rine relative 
PaBLE 4. Material which 


bend over a 0O.187-inch radius is 


brittleness 


are shown in fractures 


after only one 


too 


brittle for punching without ex 


} 


ee nsidered 


cessive shattering 


Correlation with Production Runs 


The 


considered 


pun hability test results 


as the upper 


t 


limit as te 
The re 


reasons why the produc tion runs are 


expected in a production run 


than test runs. Among these are 


2. The 


mucl 

The 

punching is 
1. The 


0) strokes per 


speed of 


Experience has shown that three t hive times as 


pro 


materials 


many punchings are obtained in a test as in 


duction of large punchings. 


ier ita Theate 
which give 300.000 to 


should 


900,000 punchings per grind 


in a test give 60.000 to 160.000 i: ro 


r 
duction. 


No adequate theory h is been ale veloper I enable 





200 300 400 
Number of Punchings (XxIO )} 


500 


Fig. 7. Cross-grain “cut” curves. 
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Table 3—Punchability Tests* 


Materia No Final Burr Height Estimated 
Material of of W-Gr X-Gr. No. of Punches 
Code Dies © Punches in in D 0.005 in. Burr 


v 


30,000 
25,000 
170,000 
120,000 


5. 00( 


000 


rrr anys 


ooo°o 


oo°co 


S ight 
000 ).0024 100,000 scoring) + 


50,000 0.0034 002° 75,000 
00,000 001 0.0008 1,000,000 


\ > i 
000 0.002 0.0016 500,000 Length: of wear _»/ 015 
),000 0.001 400,000 
000 0.0 ).0024 400,000 


150 000 0065 0.0045 130,000 PUNCH DIE 
50,000 0.0075 00 100,000 


PITTS 


Side oa Value Side a Value 


() 0.0027" ‘*) 00021" 
XJ 00038" _) 0.0038" 


Fig. 10. Die wear Test No. 3 Material 
B, 35,000 punchings. 


one to predict the punchability of a material. It is punch into the die, speed of operation of the press, 
conceivable that an equation could be developed press capacity, shear angle, relief angle, etc. 
which would consist of several parameters whicl The punching process is admittedly complex but 
evidently have an effect on the punchability. These Fig. 12 illustrates three steps occurring during 
co be ‘thickness, mechanical properties, compo pune hing The sketches were drawn from measure- 
inherent abrasiveness), grain size and orier ments made on the cross sections of edges of 
a surface condition factor, and lubricatior punchings. Initial deformation occurs by drawing 
Such an equation would also require a term whicl the steel over the edges of the punch and die. Then 
would be constant for a given die practice. The the edges penetrate the steel in the area labelled 
variables involved here are no less important, the “cut.” The final stage is the “break” where a 
among them being the die material. grinding prac shear or cleavage type fracture occurs 


tice, die alignment. depth of penetration of the It is evident that the most desirable condition 


see key 
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Fig. 8. With-grain “cut” curves. Fig. 9. With-grain burr height curves. 
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0.0005" 
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Fig. Ll. Die 


punchings. 


wear Test No. 5 Material D, 98.000 


earance = 





os 


Bend 
Scrap 
Bend 


Blank 


=, 
a} 








Fig. 12. The punching operation shown in three steps. 
Oriented strip, 0.014 inch thick. Cross-grain, 0.0024 
inch clearance. 


would be minimum length of “cut” edge or maxi- 


mum “break” because then the contact between the 
die and the material. causing wear of the die. is 
minimized, 

Theoretically it is not necessary for the punch to 
enter the die. according to Fig. 12. It would seem 
that considerable die wear could result from abra- 
sion occurring between the punch and die especially 
is not 


makes the 


hecause the 


if abrasive particles are present. However. it 


practical to set the punch so that it 
punching but does not enter the die 
punch and supporting structures are not rigid 

Tungsten 


The following conclusions are drawn 


70 


Table 4—Mechanical Properties of Oriented 314 
Percent Silicon Steel . 








Tensile Properties 











Mechanical Angle from With-Grain Direction (deg 
Property 0 90 55 
Tensile strength, psi 59,000 64,000 68,000 
Yield strength, 0.2 percent 0.S., psi 53,000 54,000 62,000 
Elastic limit, psi 41,000 42,000 54 000 
2 inct percent 7 33 2 
Modulus of elasticity, psi x 10 18 30 38.6 
Yield strength/Tensite strength 0.90 0.845 091 
Shearing Strength 
Shearing 
Angle from Crystallographic Strength 
R.D Plane 
0 110 36,740 
55 lll 61,930 
90 100 67,090 
Bending Tests 
Type of No. of Bends to Fracture 
Steel 25 deg C 10 deg C 
Supplier No. 1 (Material C 5-31) 4-24 
Supplier No. 2 (Material | 1-15 
Supplier No. 2 (Regular grade?) l 
Supplier No. 1 (Semiprocessed 30 
Average of 10 t 2 i by a dout he t fixture 
Test consists in bending a w rain Epstein strig a 0.187 
h rad 
Not pro ed for p ability 


carbide dies are 


con steel even 


punchability of 


greatly improve 


venting the forn 


ing ata 
scale forms 

The use of a 
vides consider: 


proper die pl 
improvements. 

material is a fur 
tice and materia 


mechanical 
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temperature 


The punchability rating for 


capable of punching oriented sili- 


under abrasive conditions. The 


oriented silicon iron may be 


d by removing abrasive scale, pre- 


ration of abrasive scale. and anneal- 


below which the abrasive 
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solid 


lubricant such as enamel pro- 


alle improvement However. m 


actice can mask any material 


a given 
of both die 
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| condition (surface. grain size and 


properties } 
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Monarch-Keller trace 
Yiece is contour-bored and turned to 
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-igned to handle a flow. surface 
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LOW-CARBON STEEL AXLES (left) are welded to a 
650-pound, S-shaped. cast stainless steel mixer blade 
at Baker-Perkins, Inc., Saginaw. Mich. The mixer 
is used for mixing solid-liquid rocket and missile 
fuels.‘ A positioner utilizing a lathe chuck and a 
variable speed drive holds and rotates the work. 
enabling the operator to make deep penetrating 
welds around the circumference of the 4-inch diam 
eter axles. The axles are shrink fitted to the blade 
body prior to welding. Foot pedal arrangement 
enables operator to control the powered positioner 
as he applies the stainless-steel welding rod. About 


1 hours are required to complete the work 


THREE 3-INCH THICK CHROME-MOLY STEEL HUBS 
(center) and radial members or vanes are welded 
to 60-inch diameter chrome-moly steel gas turbine 
cylinders at R. C. Mahon Co., Detroit. The 4850 
pound evlinders are mounted on a rotating table 
Since the work requires preheating, and heat is 
maintained constantly at 450 F during welding t 
avoid stress cracks. it is almost sur 

flames. Sheet metal hoods help retair 

welding progresses. Ro 

hvdrogen class. After welding. w 

lieved, then finish machined. with 


shrinkage controlled to within 


DEVELOPMENT of an atmospheric-air- 
(below) has made it possible to utilize 
cutting potential of the COs shielded-ar« 
process in the production of automobile 
Parish Pressed Steel Div. of Dana Cor; 


weight of the gun permits easy manipulation and 


production welding speeds of over 200 ipm wher 


making fillet welds on mild steel frame subassem 
blies. Gun. control and wire-feed unit are portable 
Wire is fed from 900-pound oils Welding equip 


ment is manufactured by Hobart Brothers Co 




















for large-scale engine production 
ics 3 Aircraft Engine Dept. 
blade slots. the machine can make 


AUTOMATION has been applied to 
the manufacture of outboard ma- 
rine motors with the development 
of a pallet type transfer machine 
for V-4 engine blocks by Ex-Cell-O 
_Corp., Detroit, Mich. Center dis- 
tances of the cylinders are close, 
so two blocks are partially ma- 
cycle, At the 
the rearward 
pair of cylinders of the first engine 


chined in each 


roughing — station, 
block and the forward pair of 
cylinders of the second block are 


machined simultaneously. Trans- 
ferring brings the unmachined 


al 


or disks. It is part ol the new facili 


Coene ral | 


| sed 


nearly 


cylinders under the boring bars. ' 


Other operations are chamfering 
and finish boring. 


to n 





AUTOMATED JIG BORER cuts milling time 50 percent 


ties 
le 
AKE 


t. 





and dovetail) in automatic 


contour two opera- 
tions. Previously the slots were made with a 
manually controlled milling machine. Built by 
DeVlieg Machine Co.. Detroit. Mich.. it will be 
ised in the manufacture of turbine engines, 








QUICK METHOD for making large 
quantities of brazing rings trom a 
spool of silver alloy wire is pra 
ticed by Fenwal Inc... Ashland 
Mass To start the coil the end 
of the brazing wire is inserted 
through a hole in the mandrel 
shown and is secured by bending 
it around the circumference of 
the mandrel. The operator rotates 
the chuck a few turns by hand to 
obtain prope lay « the wire 
before starting the lath UL por 


removal from the mandrel. th 


coil of Easy-Flow wire (Handy & 


Harman ved uy trie side 
with wire e} Several hur 


dred rings ; completed 





\ GROOVES each ] ‘ inches deep ive | i! As] rOOL CHANGES are 
machined in this 60,000-pound steel casting. on “ time at a minin 
of eight sheaves for a vertical lift bridge. ( production where char 


the ¢ oraopolis Pa. foundry of Blaw-Knox h Kwiklok holders and idapters show 
sheave is over 16 feet in diameter and 31. inchs me has been cut from over three 
deep O BToOoO\ are rough cut at one tin o conds on tough milling 
vertical boring mill. Finishing passe oat age Co Detroit 

ire made one groove at a time with cuts fro: idapters are made by Falcor 


l 


both sides. Close tolerances are maintained. Machine is a Boko boring mill 
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FINAL THRUST ALIGNMENT of a rocket engi 
assembly for a Nike antiaircraft missile 
sut with tracer-controlled equipment at the 


vear Aircraft Corp... plant in Akron, Ohi 


“ irkpiecs weldment comprising a LISO ster 


zie, tube and torward ring 
ore distortion causéd 


per itions ind rece 


ONSTRUCTION is 
hine at Massey 
Harris-Ferguso he part is a trae 
tor take-off housing in two. sizes 
The operation is to-drill three 0.3220 
inch holes and then tap the am 
holes in both housings. Previous 
methods used a heavy. cumbersome 
tumble fixture drilling and 
one hole at a time. By setting 
three drilling and tapping units on ¢ 
bench with simple fixturing added 
is shown. the three holes are first 
drilled, then tapped automatically 
Phe operator merely positions and 
removes housings. 

Bushings are removed when tap 
ing is to be don Taps fit into the 
huck of the drilling unit. Unit is 
made by the Dumore Co.. Racine. Wis 
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fin attachment rings. Goodyear Aircraft performs 
this job with carbide tooling on a 44-inch swing 
Monarch heavy-duty lathe. equipped with a swivel 


ing alr-gage tracer The swiveling tracer. com 


bined with the machine's 204-inch bed length. per- 
nits the entire alignment job on this large piece of 
issile hardware to be completed in a singel 


huckine. thus reduc Ing setup costs 





By H. A. Sygnator 


lool Engineering Supervisor 
Shakeproof Div. 

Illinois Tool Works 

Elgin, Ill. 


R.. ENTLY. a ditheult pier Ing problem contronted 
engineers designing a die for producing an irregu 
larly shaped flanged part, Fig. 1. An effective low 
cost method was required to pierce an oblong hole 
angular to the flange. to exact size and at the same 
time maintain accurate angular location without dis 
tortion. 

Four approaches were considered in searching 
for an answer as follows: 


Make part 

oblor 

Pierce hole prior to 
Make part complet 


prin 


Senior member ASTE Fox River Valley chapter. 


The first method was discarded because investi 
gation of the cost of extra handling and part posi 
tioning in a secondary operation was not justified. 
Method two proved unsatisfactory because of dis 
tortion and lack of hole location accuracy. The 
third method showed possibilities in using a cam 
type principle. After studying the die layout. how 
ever, it became evident that original die cost and 
die maintenance cost would be too expensive. 

The last method proved to be a simpler and more 
direct approach. It has been successful in produc 
ing steel parts 0.035 inches thick. 13/16 inch wide. 
| inch long and “.-inch draw. at a rate of 150 
strokes per minute, trouble free. on a 45-ton press 

In development of the blank. the results obtained 
for an irregular draw took basically the same out 


line of the flange of the part. This shape allowed 


Cletlesleaie fox 


7 A. eS Fig. |. Die strip show- 


OOOO me 


ing how part is tilted for 
piercing oblong ho!'e. By 
tilting, angular aecur- 
acy is maintained and 
distortion avoided. 
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Fig. 2. Cross-section of 
die. After tilting part is 
returned to flat position 
and blanked out. 


the strip to be designed with flexible webbing tha 
! 


allowed the part to draw in and be twisted. vet 
rigid enough to maintain spacing and carry the 
part through the die. 

Piercing the oblong hole is shown in Fig. 2 and 
is accomplished as follows The locating forme 
is assembled in a secondary spring stripper plate 
guided by leader pins within the die. Fig. 3. whicl 
also supports and strips the blank from the oblong 


piercing punch 


Main spring stripper plate 


Locating former, 
punch guide and stripper ; 
) 


Fixed stripper plate L 
Oblong piercing punch} 
y 





IAI TIT T7/, 


Vf, 


CUT OFF 


SECOND DRAW 


RETURN 
To. LOCATE 


ORIGINAL 
POSITION PIERCE 


TILT, IDLE IDLE 


FIRST DRAW 


The timing is devised so that the main stripper 
holds the strip in place while the locating former 
tilts the blank. then the locating former holds the 
blank while the oblong punch pierces the hole. 

During the up-stroke of the press the oblong 
punch is stripped first by the locating former and 
the rest of the stripping is completed by the main 
stripper plate The blank is then returned to its 
Hat. or original. position and blanked out in the 
cutoff station 





S\ me \ 
RQ 
WQO 
RX 
\ 
CUT OUT 
FORWARD 
STOCK GUIDES 


BUMPER 
ROUND PIERCE 
IN SCRAP 


Fig. 3. Die used for piercing angular hole. Main stripper holds strip while locating former tilts blank. 
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formed with explosives 


’ 
By Paul J. Wolf S Hapine METAL BY EXPLOSIVES is not basically 
Captain, USAI new. Explosive forming for productio however 
Air Materiel Command is relatively recent. The list of present an possible 
Wright-Patterson AFB, Ohio ipplications is growing daily Nhe success of ex 


plosive forming in accomplishing 


metal shaping is 
attributed to the high velocities at which metal 
movement takes plac e. These velocities are usually 


’ ' ver 200 fps and sometimes as high as 15,000 fps 
High-strength alloys and other materials 
zs Rs, . ‘ aA 2 At these high rates of loading the pattern of metal 

used in aircraft and missile production ; 
: : : behavior is drastically different from that observed 

have physical properties which make 
, during near static loading such as obtained when 


many common production methods un- :, 
' 4 = a a ‘i j using droy hammers. brakes or hydropresses kach 
usable. Explosive forming of metals of- 

' metal or alloy seems to have its own critical forming 


fers ¢ Ww Ee roac »ble . 
fers sion ‘PP ach to ah blems met velocity. If the rate of metal flow is too high. the 


when working high-strength alloys, as 
7 £ 5 é : ‘ material mav shatter \ reduction in the order of 
we é rovic £ cot i or vw - é - - ° 
l as pr ing cost savings when ap 0 to 100 fps from the critical velocity may result in 


plied to ordinary materials. good plastic flow characteristics 


Forming: Explosive forming is accomplished by 


a shock wave. Fig. |. gas pressure, Fig. 2, or a 


From a talk presented at the Sixth Annual Tool combination of the two, Sometimes the gas pressure 


Engineers Conference, Purdue University. acts indirectly through a liquid suc h as oil, Fig. 3, 


Press 


ZF Firing | Explosive charge 


mechanism 
| earey Workpiece 


| Explosive 
jue Die enclosure 
Reflector ans . = a 
] ae Workpiece 


ap A | ——— Forming die 





Li» Air 
Poutiet| 


A 














Fig. 1. Use of shock wave forming to produce a Fig. 2. Forming by means of gas pressure. Here 
reflector. No workpiece containment is necessary. containment is necessary and dies are held closed. 
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Fig. 3. Oil is used to transmit 
energy of expanding gases in 
some forming operations. 


Fig. 4. Gases can actuate a 


piston to increase impact of 


a conventional drop hammer. 


ir to drive a piston, Fig. 4. Materials formed to d Cartridge 
include molybdenum. magthorium,. titanium, he 
resistant stainless steel and five percent chrome t 
steels in both annealed and heat-treated conditi 
Forming has been accomplished or thin stainle 
steel sheets, 0.005 inch thick and steel plate up 


17. inches thick 


Solid and liquid propellants. powders and 





' 


explosives are used depending on the applicatior 
The explosive may be compacted or mixed 
other compounds or inert materials It may 
he form of bars eS e. cord. sheet o | 

the { L f bars, tubes, tape, cord, sheet or Bolster 
In sheet form the minimum thickness to insure prop 














agation of the « xplosion seems to be !. inch Where 











Fig. 5. Typical parts and 
cross-sections made by explo- 
sive forming. Tube to right of 
center, cross-section immedi- 
ately above it and top cross- 
section were formed without 
dies of any kind—neither 
male nor female. 
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Cartridge 





Formed part 
Cavity 


Forming die 


Enclosing retainer 


plate 





this thie kness provides excessive pressures formed 
plastic fillers ire added to reduce explosive streneth 
Fig. 5 illustrates typical parts made by explosive 


forming 


Bulge Forming: Bulge forming is accomplished 
by methods similar to those described for forming 


lhe energy may be imparted to the metal by either 


Cartridge 


Forming die 


Closing retainer 


Hydraulic fluid 
Z 
} 


\™ Cover plate 




















Fig. 7. Bulge forming using 
cartridge and exerting pres- 
sure on a piston which forms 
part with hydraulic fluid. 


Fig. 8. Forging with explo- 
sives. Stainless-steel tube in 
the center was slipped over 
the scrap gage at left and 
explosive forged. Ring on 
right was formed from brass 
in a similar manner. 


Fig. 6. Bulge forming with direct expan 


sion of gases. 


shock wave, gas expansion, Fig. 6, or through a 
liquid, Fig. 7. 

\ reduction to 0.13 from 1.66 man hours pet 
unit was realized in one case where explosive form 
ing in a clamping press replaced a drop hammer and 
weld method. Forming drop-hammer halves, weld 
ing and two sizing operations were formerly re- 
quired to produce a part. The part is now bulge 
formed in one step with explosives Intermediate 
steps such as interstage annealing, pickling, weld 
planishing, rough trimming and deburring are now 
unnecessary. Tooling cost for explosive forming 
was only $1650 as against $8765 for conventional 
methods. 

Swaging: Explosive forming is used to attach 
lead terminals to wire cable by swaging. Required 
streneth was obtained by this method since testing 
In this 
case the explosive forces the metal inward to con 


form to the contour of the cable 


showed the joint to fail outside the swage 


Forging: The example of swaging 
to experimental work on forging by means of ex 
plosives. The impression formed by the wire cable 
was not too different from ribs or gear teeth. indi 
cating forging might be possible 

To test the feasibility of forging a stainless-steel 
tube was slipped over a scrap plug gage, wrapped 
with explosive and fired, Fig. 8. A larger ring was 
formed from brass in the same manner and is shown 
also in Fig. 8. Although the results were unsatis 
factory from the standpoint of defects in the metal 


sufficient metal was moved to forge the teeth. All the 
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work was done cold which may be one of the princi 
pal benefits of this method. Further research is 
mw under way to explore comimercial possibilities 
Extrusion: Another application in experimental 
stages is explosive extrusion. Accidental extrusions 
precipitated the belief that explosive extrusion could 
be commercially exploited. Two methods are being 
considered for study: an indirect method using 
9. and a direct method of gas expanslor 
of a ram is limited by pressures the rar t 
will withstand. Direct gas expansion imposes 
no such limitation and may be the only way suflicient 
pressure can be generated for extrusion. 


Sut 


cess in explosive extrusion will result in 
luced capital equipment costs and decrease ext 
sion time Interest in lowered extrusion § tin 
stimulated by a major problem extant in hig 
temperature conventional equipment die erosior 
One major problem in devising an explosive eX 
trusion process is stopping the extrusion after it has 


passed through the die. The extruded product w 
be a slender column traveling at high speed. Dec 
erating this column without collapsing it may be the 
zest obstacle in perfecting the process 

Cutting and Flattening: Cutting billets for 
forging and extrusion operations is an expensive 
and time-consuming process, especially when billets 
used by some presses are 24 to 26 inches in diamete1 
\ chipless means of cutting billets is economically 
attractive. It is reported that a four-inch diamete1 


60-inch round bar of 4340 steel was explosively cut 


Diameter reduction— 


into two 18-inch lengths. This was ace omplished by 
the interaction of shock waves, set up by explosives 
placed at either end of the billet. The cut fell within 
¥ inch of the desired location and the cut surface 
within 1. inch true. 


Another possible area ot application for explo- 
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. 9. Proposed method of metal extrusion using 
explosives. This method has possible limitations due 
to material strength of the ram. 
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Fig. 10. Probable method metal extrusion using ex- 
£ - 
plosives. Direct gas pressure is considered the best 
way to generate force required, 


Fig. Ll. Many different applications for explosive 
forming are illustrated in this composite drawing of 
a theoretical part. 
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sives is that of sheet flattening. Thin close-tolerance 
steel sheet suitable for aircraft use in widths of 
over 10 feet is now available. Conventional flatten 
ing equipment cannot handle these widths. A proj 
ect is presently under way to explore sheet flattening 
possibilities. 

The limitations of explosive forming are not yet 
known. It seems, however that, whatever the limi- 
tations are, they will not be as restrictive as conven- 
tional forming processes. Press-bed size, for in- 
stance, need not be a limiting factor and the same 
is true of press daylight. 

Metal spring back seems to be virtually eliminated 


in explosive forming. From a tooling point of view 


Fig. 12. Splice-free air 
craft stiffeners can be 
formed in one opera- 
tion. Parts such as these 
frequently require com- 
plicated drop-hammer 
tools where difficulty is 
encountered developing 
draft for part removal. 


ilone explosive forming is worthy of investigation. 
Since forming takes place over an extremely short 
period, stresses are momentary; consequently, dies 
and support equipment are reduced to barest essen 
tials. This simplicity results in considerable savings 
of capital outlay. 

Many different operations are possible with ex 
plosive forming as shown in Fig. 11. Some are ex 
tremely complicated to produce on conventional 
equipment, Fig. 12. In others, intermediate oper- 
ations are eliminated or reduced. In all forming, 
possibilities are handsome indeed, and further de- 
velopment will possibly produce a new concept of 


orming gaining new freedom for design engineers. 
formu inl Ir 1 for d I 





Study Penetrates Source of Fatigue Cracking 


ry 

l EsTs at National Bureau of Standards have punc- 
tured a common assumption that resistance to fa- 
tigue crack initiation is lower at the edges than on 
a flat surface. This conclusion has grown from ob- 
servation in bending tests that fatigue cracks start 
at the edge of a plate or sheet specimen. However, 
in experiments for the National Advisory Commit- 
tee for Aeronautics, NBS used a type of specimen 
that permitted a direct comparison of the fatigue 
strengths both at the edges and on a nearly flat sur- 
face. Results indicated that preponderance of edge 
cracks is caused by stress pattern. 

Specimens used in the bending tests were made 
»f 14-inch thick plate, 7 inches long and from 2 to 
3 inches wide. Four cuts formed a reduced section 
toward the middle of the specimen, while two broad 
surfaces were milled to provide maximum thick- 
ness at the center of the reduced section. Rounded 
notches were cut into adjacent edges, varying in 
depth according to desired width. 


$2 


Tests were conducted on a plate bending ma 
chine. Because of the shape of the reduced section, 
axial stress in the center was greater than at the 
edge; thus it was possible to obtain any desired 
value for edge-to-center stress ratio by varying con- 
tour of the milled area and width of the specimen 
at the reduced section. Location of crack origin 
then could reveal relative probability of edge and 
nonedge cracks as a function of edge-to-center stress 
ratio. 

Results of the experimenting showed that reduc- 
tion of fatigue strength at the edge decreases as the 
specimen width decreases. It now appears that prob- 
ability of fatigue cracking at the edge is not caused 
by lack of restraint, but by strengthening effect of 
biaxial stress on the surface away from the edge. 

By changing the radius and included angle at the 
edges of the reduced section, the techniques used in 
these tests can be adapted to investigate the influ- 
ence of other geometrical factors. 
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numerical control 


By Fred W. Burdett 


G & L and Hypro Div. 
Giddings & Lewis Machine Tool Co 
Fond du Lac, Wis. 


With the demand for higher efficiency, 
progressive companies are investigating 
—and buying—fully automatic machine 
controls. Both tracer and numerical 
controls have proved their worth in pro- 
duction. The author reviews several suc- 
cessful applications of these controls and 
outlines some of the factors that are 
decisive when considering which type 


of control to install. 


Boru RACER CONTROLS AND NUMERICAI ut 


rROLS greatly increase the speed and accuracy 
machining operations In tracer control. machi 
movements are guided by a stylus that follows 
ontours of a model or template. In numerical co 
trol, machine movements are guided by means of 
‘tructions stored on tape or punched cards. | 
iype of system has advantages and disadvantages 


specific applications 


fracer Controls 

\pplications of tracer controls vary from simple 
machines used to produce duplic ate lock keys to 
he complex three-dimensional tracing systems 
found on some large die sinking machines. Th: 
templates or cam bars must have greater accura 


than desired in the workpiece. since all tracer svs 


Based on a talk presented at the Sixth Annual Tool 
Engineers Conference, Purdue Univ.. Lafavette. Ind. 
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Fig. 1. Single-dimension hydraulic tracer unit on a 
planer with the profile template mounted on the cross 
rail. Position of the tool is controlled by the rela- 
tionship between the stylus and template as the cross- 
head feeds across the rail. 


tems introduce some errors trom the machine slides 


the tracing mechanism or a combination of both 


As the complexity of the workpiece increases and 
the number of dimensions being controlled in 
crease, the cost of the templates and control system 
likewise increase. 

Tracer systems are available with single-dimen 
sion, two-dimension, two-out-of-three or two-plus 
me controls. The control medium can be electronic. 
mechanical or hydraulic. Selection of the type of 
control system depends to a large extent upon the 
accuracy required in the workpiece. As a general 
rule. electronic tracing systems are the most a 
curate, 

lracing systems have been successfully applied 


many different tvpes of machines. A hvdraulic 


#3 





Fig. 2. Vertical boring and turning mill controlled by 
an electronic two-dimension tracer. The depth of the 
ram and the movement of the saddle across the rail 


are positioned by the system. 


Fig. 4. Selective two-out-of-three-dimension electron- 
ic tracing system mounted on a horizontal boring 
mill. The workpiece being machined is mounted be- 
low the model. Cutter position is determined by the 
location of the stylus on the model. 


single-dimension tracer applied to a planer is shown 
in Fig. 1. The profile template which controls the 
depth of the slide as the machine head feeds across 
the rail can be seen above the rail. In this type of 


application, it is necessary to have a hydraulic 


b4 


Fig. 3. Control on this horizontal boring mill is ob- 
tained by a two-plus-one dimension electronic tracer. 
Models are mounted above the workpiece and the fol- 
lower stylus positions the cutter during contouring. 


evlinder long enough to control the 
travel on the slide. ; 

An electronic two-dimension tracer 
plied to a vertical boring and turning 
Movements controlled in this case ar 
(across the rail) and the depth of the ran 

\ two-plus-one dimension electronic tracet 
trols a horizontal boring mill, Fig. 3. The tracer 
stvlus, in contact with the model. is shown at the 
top of the photograph, and below is the tool spindle 
In this operation, only the depth motion of the 
spindle is controlled. 

In the next system, Fig. 4, a horizontal boring 
mill is equipped with selective two-out-of-three di 
mension electronic tracing. Here, the movement of 
the table on the saddle, movement of the saddle on 
the bed, and the up-and-down movement of the 
head on the column are simultaneously controlled. 

Cost of these systems ranges from approximately 
$5000 for the simple single-dimension hydraulic 
unit to $60,000 or more for multidimension elec 
tronic systems. These costs are nearly in direct 
proportion to the amount of accuracy and reliabil- 
ity desired. Limitations of the tracer systems in 
volve such factors as allowing extra template 
mounting area (as in the case of the horizontal 
boring mills) and storage of templates when not 
in use. 

In general, operations on a template-controlled 
machine are less and less economical as the com- 


plexity of the workpiece increases. The more 
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elaborate template requirements plus the proble n 
of aligning templates with each other and with the 
workpiece increase the cost on the complex work 


pieces when over-all costs are considered. 


Numerical Control 


These difficulties are eliminated with numerical 
control systems. A numerically controlled machine 
be defined as any machine whose movements 
operations are contro led from information 
stored in some remote intelligence system. Ther: 
ire really two types of numerically controlled ma 
chine tools: discrete positioning and continuous path 
systems. Discrete positioning systems have digital 
inputs in the form of punched tape, cards or fror 
the operator “dialing in” the desired coordinates 
a machine control unit. Essentially. the purpose 
crete positioning system is movement of 
m one position to another. similar 
type operation, In this system. 
nterest only in the final location of the spindle 
with resp » the previous location rather thar 
path the » takes to get from one location to 
inother. 
The second type of numerical control syste 
controls the path of a cutter continuously through 
out a given cvecl 


Input for the system may be 
furnished by magnetic tape. punched plastic tape 
punched cards. 

The major application of the continuous patl 
control has been a result of the Air Materiel Cor 
mand's machine modernization program. AMC or 
dered’ a group of tape-controlled skin milling ma 
chines and horizontal profilers for major aircraft 
plants. This program is now well under way and 
many of the machines have been delivered and ar: 


In operation 


Without exception. aircraft builders 


Fig. 5. Numerically 


controlled, variable-ax- ye 
is airframe profile mill- 

ing machine built for 

the Air Materiel Com- 

mand. Depth control of 

the cutter plus 360-de- 

gree controls are avail- 

able on the machine. 
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are enthusiastic about the results obtained with 
tape-controlled machines. 

One of the horizontal spindle profilers ordered 
by AMC is shown in Fig. 5. This machine is 
equipped with a continuous path control system and 
a high-speed spindle motor. It is intended for pro- 
file machining of non-ferrous aircraft parts. Size 
of the workholding area is 48 by 168 inches and 
the spindle motor is 20/40 hp with speed selection 
of either 1800 or 3600 rpm. 

Another of the AMC machines, Fig. 6, is a 96 
by 144-inch planer type skin milling machine. 
Again, it is equipped with a continuous path con- 
trol system capable of controlling five motions 
simultaneously. 

\ different style of horizontal profiler, shown in 
Fig. 7. has five motions available to a single cutter. 
All motions can be simultaneously controlled from 
commands on magnetic tape. Work area is 48 by 
168 inches and the machine uses a_ high-speed 
spindle for nonferrous work. 

(An interesting application of continuous path 
control outside the aircraft industry is at the Gray 
Tool Co. of Houston, Texas. The company has 
purchased a vertical boring and turning mill 
equipped with a system to control the path of the 
cutting tool. Gray Tool Co. intends to program a 
group of short delivery valve bodies known as 
“christmas trees” in the oil industry and maintain 
a stock of the programmed tapes. The workpieces 
are all machined from the same casting. With a 
stock of steel castings and a supply of magnetic 
tapes, Gray will be able to make immediate de- 
livery of the particular product ordered. without 
having to maintain an extensive finished stock in- 
ventory 


It is difficult to be specific about the costs 





continuous path control systems. Each application 
\aries greatly depending upon just how many mo 
lions are to be controlled and the type of input 
data available for the system 
Accuracy is a vital subject in the numerical cor 
trol field. All of the control systems available have 
1 least count of 0.0005 inch or less. This least 
count refers to the smallest programmable iner« 
ment of distance. Results obtained on the machin 
ire always somewhat greater than the least count 
depending upon workpiece deflection. tooling de 
flection, machine back-lash and various other fa 
tors. The main area of accuracy on the numerically 
controlled machine tools is in the field of repeat 
ability. That is. once a tape is made and a_ part 
produced, the first part will be identical with the 


second part in all respects, At Giddings w Lewis 


approximately 200 horizontal stabilizer skins for 


the North American F-100 Super Saber have beer 


produced on a tape-controlled skin mill. Rep it 


ibility is demonstrated in the relief groo, 


Fig. 6. Planer type skin-milling machine equipped 
with a continuous path control system capable of 
determining positions for five motions. 


“ 


Fig. 7. Horizontal profiler with five motions con- 
trolled on a single cutter. Commands for the high- 
speed spindle are obtained from a magnetic tape. 


&06 


When parting skins fron the surrounding rap. A 
}.-inch-diamete router bit was used t thre 
skins from the s rap and its groove in the vacuun 
huck was not appreciably widened throughout the 


entire run 


Making Control Tapes 


What goes into making a ‘control tape for cor 
tinuous path machining operation?’ After the engi 
neering department has issued the part drawings 
a program engineer makes a conventional method 
study describing the tool path, the desired feed 
rates. sequence of cuts and holding fixtures. This 
information is entered on a program sheet and the 
data is prepared for a.general purpose computer 
Input data runs through the computer with the 
number of passes dictated by the available com 
puter routine. Output may consist of punched 
cards containing a completely calculated tool path 
including adjustment for cutter offset. The output 
cards of the computer are then run through a piece 
of equipment that puts the informatio: punched 
paper tape. This punched paper tape becomes the 
input for a “director.” The director reads the in 
formation. line for line. storing the data in mag 
netic core memory units. When enough data has 
been stored for a complete time command. it is then 
recorded on 14-channel magnetics tape The mag 
netic tape is taken to the machine tool and mounted 
on a tape transport unit for playback at the ma 
chine to control its movement. Thus. a evele has 
been completed from = p finished 
workpiece. It should be noted that various ches king 


drawings t 


functions are accomplished throughout this pro 
cramming procedurs ind every effort is made t 
eliminate errors 

The last consideration is the conversion of exist 
ing equipment to tape control. It is difficult to de 
termine a cost for this work without taking each 
machine as an individual ise. With numerical 
control, the necessity to have infinitely variable 
feed rates on all of the drives together with mini 
mum backlash and a very low coefficient of friction 
is especially important. These special considera- 
tions necessarily have to be incorporated in a 
machine that is to be modified to obtain the ulti- 
mate benefit as far as accuracy and reliability are 
concerned. When converting. the equipment manu- 
facturer prefers to have the machine returned to his 
plant to apply technical experience to the job. 

There are areas of work where both control sys 
tems, that is. tracer and numerical control have 
economic application. In the areas where the tooling 
is quite simple and the cuts fairly simple, the best 
solution is usually tracer control. However. when 
the complexity of the workpiece increases and the 
template problems increase along with it, it appears 


that numerical control offers the best solution 
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Drilling Holes for Tapping 


ry. 
© site 


perce nt does not 


sHOoW that an increase in thread over 60 


increase the thread strength in a 
tapped hole. For the vast majority of tapped holes 
a minor diameter providing 325 to 65 percent thread 
As the 


tap cuts is increased, the tapping torque is greatly 
this 


increased 


Is idequate percentage ot thread that the 


unsatisfactorily 


Sometimes causes 


tapped holes and tap breakage and consequent] 
Accordingly. it is desirable to use the 
thread 


quate strength. or the largest tap drill that is allowed 


high costs 


lowest percentage of consistent with ade 


Vv sper ihcations 


There are two principal why 


as the 


reasons 


tapping 


torque minor diameter decreases 


increases 
\s thread height increases. the width of chip and 
the amount of material removed increases rapidly 
On a basi 


represents the removal of onlv 31.25 percent of the 


thread form a 50 percent thread height 


basic thread area. while an increase to 75 percent 


thread height increases the area to be removed | 
60.9 percent or practically double the first amount 

The second cause of torque increase is that. ex 
cept in the case of spiral point or spiral flute taps 


drilled hole it 


chips which will usually remain in the flutes as the 


when a tap enters a starts cutting 


tap advances. If stringy chips result, they roll over 
between the of the hole 
and the bottom of the flutes, resulting in consider 
able As the drilled hole becomes smaller 


the amount of chips becomes so great that frictior 


and ove minor diametet 


friction. 


may take as much power as the actual cutting. In 
Data from “Standards and Dimensions for Taps and 


Dies.” published by Metal Cutting Tool Institute. 


195% 
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: 


iddition to causing friction. curling chips can score 
and tear the thread resulting in rough and oversize 
holes 


This is especially true of the Coarse Thread 


series in sizes 1 inch and smaller. 
laps are conspicuously different from all other 
cutting tools in that their 


ition in operating conditions. 


nature allows little vari- 
The feed per revolu- 
tion is fixed by the lead or pitch of the tap. The 
rate of metal removal per tooth is thus governed by 
the effective chamfer length, the rpm, and the minor 
diameter of the product. In addition, the applica- 
tion of cutting fluid is difficult, the chips cannot al- 
ways be removed from the cutting zone and the 
cross-sectional area of the tap is often small com- 
pared to the load imposed. Since the freedom of 
relief, 


quently limited, and the tap must usually stop and 


choice as to rake and shear angles is fre- 


reverse in the cut. every reasonable precaution 
should be taken to favor the tap. The proper care 
and usage of drills with equipment in good condition 
is of utmost importance in production of satisfac- 
tory holes for tapping. 

In most materials a drill can be expected to cut 
oversize. Since a drill is primarily a roughing tool. 


dr illed holes 


ideal operating 


deviations in the size of are to be 


exper ted. even under conditions. 
W hen close control over! hole size is required, such 
as for large tap diameters and some fine pitches, 
reaming is generally recommended. 

The accompanying table shows the percentage of 
thread that would normally be obtained in actual 
drilling operations based on test data compiled by 
Metal Cutting Tool Institute. 


Buidde 


| 104 sajoyy Bunjiug 





Percentage of Full Thread Produced in Tapped Holes 


Percentage of Full Thread Produced in Tapped Holes 





Decimal Probable Percentage 
Tap Equiv. of Hole of 
Drill Tap Drill Size Thread 





Probable Percentage 
Tap Tap Equiv. of Hole of 
Drill Tap Drill Size Thread 
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ASTE Slates Nine Seminars. ... 
Society Role in Research. . 

Meet a Woman Tool Engineer. _ 
Denver Tours Titan Plant 


Report on Foreign Competition 


Sydney Visits Factory... 


Workshop on Tape Control. 
Chapter News and Views. 
Chips and Chatter 
Members in the News. 


Coming Meetings 





ASTE Schedules Nine Seminars 


I. A DRIVE to expand its educational services to 


Society members, to manufacturing management 
and to engineering personnel in general, the ASTE 
has scheduled nine seminars for early 1959. Others 
are planned. The seminars, a function of the 
national education committee with major assist- 
ance from headquarters staff. are designed to pre- 
sent the latest information on production methods. 
With a growing market ahead, management prob- 
lems and decisions involving equipment and tools 
will require a knowledge of technical progress. 
ASTE seminars are planned to present the com- 
plete story, and to assist management and produc 
tion people with their critical decisions in tool en 

gineering. 
Here’s the schedule of “creative manufacturing 

seminars”: 
PLASTIC TOOLING FOR PRODUCTION 


1M21 Jan. 28, 1959 Sheraton-Palace Hotel 
San Francisco 
Statler-Hilton Hotel 
Los Angeles 


CONTENTS: Plastics in the tooling industry; characteristics 


1M29 Jan. 30, 1959 


ree | 


Seminar Registration Form 
Mail to: 
Seminar Registration 
ASTE 


10700 Puritan Avenue 
Detroit 38, Mich. 


Please register me for the ASTE Seminars 


Seminar No. Date 





Title 





Seminar No 





Title 





Name 





Position 





Company 





Street 





City, State 





C) Nonmember 


TC] Bin 


C) Member Chapter No. 
C) Check enclosed 


4 plastics used in tooling today; available properties in 


plastics; uniqueness of plastics to the designer; advantages 


ind disadvantages. Fabrication of plastic tools; plastic tool 
ng for small parts. 


TOOLING FOR METAL POWDER PARTS 


1M22 Feb. 4, 1959 Benjamin Franklin Hotel 
Philadelphia 

M24 March 24, LaSalle Hote 
( hicago 

1M23 April 24, 1959 raton-Palace Hotel 
San Francisco 

Applications of metal powd in 


ng machine selection and tooling procedures product 


CONTENTS manutactur 


for metal powders; economics of metal powders 


the metal powders program 


ANALYSIS OF METAL-CUTTING METHODS 


IM26 March 11-12, 1959 Bond Hotel 
Hartford, Conn 

1M25 April 9-10, 1959 Benjamin Franklin Hotel 
Philadelphia 

Contents: What's known about metal-cutting today; latest 
improvements in machining methods; integration of known 
metal-cutting data and their practical applicatior 


OPTICAL TOOLING AND GAGING 


1M27 May 6, 1959 Chase Park Plaza Hotel 

St. Louis 
ContTeNTs: Use of optics in industry; use of light in quality 
control; evaluation and scope of optical gaging; initiating 


the optical tooling program 
NUMERICAL CONTROL OF MACHINE TOOLS 
Sheraton-Cadillac Hotel 


Detroit 
Contents: Latest phases of numerical control; potential 


1M28 Feb. 17, 1959 


of complete contro] systems; evaluation of current trends 
effects on accuracy, tool life, surface finish, and precision 
in the workpiece; production experiences and programming 


Each single-day seminar will consist of five techni- 
cal papers; the metal-cutting seminar will have 12 
papers. All seminars will feature an open-forum 
discussion period. Information will be presented 
concisely, and every effort will be made to answer 
all questions and to consider all problems. 

Registration fee for each one-day seminar will be 
$30 for an ASTE member, $45 for a nonmember. 
Fee for a two-day seminar will be $50 for a mem- 
ber, $75 for a non-member. The fee includes all 
sessions in the seminar, all luncheons and coffee 
breaks, and technical papers and research reports. 
Employees of ASTE affiliate companies will be con- 
sidered in the member fee. Registrants are responsi- 


ble for their own hotel accommodations. 





Posing on the steps of The Cincinnati Milling Machine 
Co. during fall meeting of the ASTE Research Fund 
Committee are (left to right) William E. Mahin, 
president of the Malleable Research and Develop- 
ment Foundation, Granville, Ohio; Harry E. Conrad, 
executive secretary of the ASTE; Leslie S. Fletcher, 
ASTE research director; Joseph Sunnen, president of 
Sunnen Products Co., St. Louis: James R. Weaver, 
committee chairman and manager of manufacturing 
and engineering, Westinghouse Electric, Springfield, 


Res ARCH. whether you accent it on the first or 


the last syllable. is a glamor word these days. When 
you hear it spoken, chances are you'll think of 
electronic mazes and moon missiles, and echelons 
of feverish-eyed, smock-wearing scientists. It is dif 
ficult indeed to think of it as a job—a usually im 
portant but seldom glamorous job, sometimes ir 
volving downright drudgery and oftentimes tedium 

Perhaps an unspectacular 61-page paper on “Ce 
mented Boride Composites for Tool Bits” (which is 
the recently released ASTE Research Report No 
13), or a ponderous bibliography (such as the 
6.500-item “Metal-Cutting Bibliography” just com 
pleted by the John Crerar Library under sponsorship 
ot the ASTE) 


ly the central meaning and spirit of the word re 


perhaps such things are more neat 


search than all the count-downs at Canaveral 

For what is research? 

Its a “critical and exhaustive investigation ol 
experimentation having for its aim the revision of 
accepted conclusions, in the light of newly dis 
covered facts.” says the dictionary. 

“It’s an organized search for new knowledge,” 
says ASTE Research Director Leslie S. Fletcher 
“Know-why, rather than know-how, should be its 
objective. That's the basic difference between re 
search and development.” 

What is the role of research in your Society? 
What has the ASTE done, what is it doing, what is 
it planning to do in this increasingly vital—but 
notoriously nebulous—field? And what does it all 
signify to the ASTE member? 

The ASTE Research Fund, established by the 


board of directors in 1950, is a nonprofit adjunct of 
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Mass.; Kenneth R. Beardslee, general manager, Met- 
allurgical Products Dept., General Electric; D. J. 
Davis, vice president-manufacturing research, Ford 
Motor Co.; Wallace E. Carroll, president of American 
Gage & Machine Co., Chicago; Louis F. Polk, vice 
president and group executive, Bendix Aviation 
Corp., and president of Sheffield Corp., Dayton, 
Ohio; and Swan E. Bergstrom, executive vice presi- 
dent of Cincinnati Milling Machine Co. Bergstrom 
was the group’s host for the all-day meeting. 


the Society whose purpose is to catalyze research in 
the broad field of tool engineering. It is adminis- 
tered by the Research Fund Committee. members of 
which are permanent appointees. With the recent 
addition of Dr. Frank E. Myers. associate director 
of the Argonne National Laboratory, the committee 
now numbers a dozen—all men of stature from in- 
dustry and education. One is added annually until 
the committee membership shall have reached 15. 
The chairman is James R. Weaver, a past president 
of the Society and the manager of manufacturing 
and engineering, Westinghouse Electric, Springfield, 
Mass. 

The group’s right arm is Research Director 
Fletcher of ASTE headquarters, who was hired in 
1954 to assist the committee in carrying out its 
rapidly expanding functions. Fletcher, a West Point 
graduate and a registered professional engineer in 
the states of New York and Michigan, brought to 


the ASTE job some 15 years’ Army experience in 


supervising research laboratories and in buying re- 
search for the government, and seven years as 
president of a commercial laboratory selling re- 
search to the government and to industry. 
Suggested research projects may be presented to 
Fletcher and the committee as elaborate detailed 
prospectuses, or they may float in over the transom 
in memo form. They may originate during a brain- 
storming session of the committee itself, or be a 
concrete request for sponsorship from a research 
institute or university or industry; or they may 
come from an ASTE chapter—or from a member. 
Whatever their source, the suggestions for re- 


search are all welcome, and they are carefully eval- 
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uated by the committee and 
the research director. 

To be ac ceptable, a project 
must measure up to these 
criteria: fall within the field 
of tool engineering and not 
conflict with the proper sub- 
ject concerns of other organ- 
izations; be basic in nature 
but have pra tical objectives 
and applications: be of use 

ae Sinai Wien to a sizable group of tool 
New Member 


of Committee 


engineers; result in a saving 
of strategic material or man 
power, or provide some 
other economy of opera- 
tions; and be publishable. 

ASTE sponsorship may take the form of “thought 
buying” (grants-in-aid or fellowships for a research 
worker on a partic ular project), or “work buving” 
(actual laboratory projects done under contract) 

Most of the Society's research projects so tar 
have been implemented under direct contract spon 
sorship. Among contracting parties have been 
Columbia and Purdue universities and M.I.T.. the 
Battelle Memorial Institute, Armour Research Foun- 
dation and the John Crerar Library. 

The placing of a research contract is as much a 
gamble as research itself. As Fletcher says, “You 
can buy no guarantee of success. The very definition 
of research makes this so. You must depend on the 
reputation of the laboratory. You cannot sit 
down with an engineer or scientist and plan out in 
detail all of the necessary steps that are to be under- 
taken. If you could, the project would hardly be 
classified as research.” 

Once a decision has been reached by the fund 
committee to prot eed on a given projec t, a steering 
committee is set up. This subcommittee is composed 
of the research director and up to a dozen or more 
persons skilled in and interested in the particular 
area of investigation. 

The steering committee keeps the whole project 
“on the track,” pointed toward practical results. If 
the group sees that the project is heading for a blind 
alley, it can suggest major changes or abandonment 


to the fund committee. The steering group also 


furnishes constructive criticism of interim reports 


on the project, and acts as the clearing house for 
any ideas that are broached during the investigation. 

The Research Fund Committee currently has 
steering committees at work on its continuing 
plastic tooling, metal-cutting, metal-stamping. 
borides and cutting fluids projects. Personnel serve 
until the project is finished. And the project isn’t 
finished until the data obtained are disseminated 
to the tool engineering profession. The results of 


all investigations are published as research reports 
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(there have been 18 so far). They may also appeal 
as articles in THE Too” ENGINEER or other technical 
publications, and may be presented at ASTE meet 
ing and before other technical societies. 

Research is costly. The ASTE fund has in the 
past depended on (1) allocations by the Society and 
(2) contributions from industries. An attempt to 
accelerate the attainment of the complete subsidy 
ot ASTE research activities by industry has been dis 
couraging because (1) industry usually wants a pro 
prietary interest in the results. whereas the Society 
is interested in publishable research for the ben 
fit of all; and (2) many industries find it difficult 
to justify to their stockholders any large outside ex 


penditures for such nonproprietary knowledge 


Program Faces Funding Dilemma 


Fletcher got to the heart of the research funding 
problem when he told the fall meeting of the Re 
search Fund Committee in Cincinnati: 

“We have reached a critical period, if not a 
turning point, in the life of the ASTE Research 
Fund. We have advanced from a dream to a reality 
..+ from an unknown to a well-known and respected 
organization. We are changing from an organiza 
tion that sponsored research work from money made 
available by the ASTE to one that must raise funds 
from industry or other sources if it is to sponso! 
any future research.” 

To solve the money dilemma, the committee has 
suggested that the ASTE offer corporate member- 
ships, perhaps called “research associate member 
ships,” at a nominal cost—$100 or so a year—and 
earmark all such dues for research. This plan is 
being studied by the board of directors. 

Looming large in future research plans is the 
Society's dream of building an ASTE Research and 
Education Center. Fletcher thinks a minimum budg 
et for the Society to operate an adequate research 
laboratory would be $100,000 a year. 

Some on the committee disagree They cite the 
elaborate facilities of big industries and institutions 
already in existence, and fear that an ASTE labora 
tory operated on such a budget, or even on one 
substantially larger, would be inconsequential 

But other members see justification for the ASTI 
going into the research business itself—they point 
to the individual tool engineers and the small com 
panies without large research staffs who rely for 
thought stimulation and work ideas on the ASTE 
research reports. They see unlimited opportunity 
in tool engineering for research done by people 
without dollar marks in their eyes. . . . 

However these problems may be resolved, it is 
a safe assumption that the ASTE is in research to 
stay. For the propagation of new knowledge is the 
reason-for-being of any technical society. 
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Ann Baker 


Meet a Woman Tool Engineer 


7 
|; ROM ICE CREAM to atreratt components u 
matter of ten years is quite a change of pace. The 
path that led blonde and petite Ann Baker from the 
former to the latter is as interesting as it is ci 
uitous. and perhaps touches a more varied set of 
ind experiences than the average woman faces 

her entire adult life. 
But then. Ann is anything but average. from her 
hobbies. and her talents to her accon 
No tool appalls her, except the kind 
os by the kitchen stove. To her. blueprints 
a tenth the problem that a recipe does 
own words, “Believe it or not. | car 
As tool planner for Rohr Aircraft in Riverside 
California, a once-peaceful residential town just 
now being wakened by its lusty neighbor Los A: 
geles, Ann has seen Rohr’s aircraft component pro 
duction treble in the two vears she’s been there. No 
Jenny-come-lately to the aircraft tooling business 
she got her basic experience from 1951-56 witl 
Douglas Aircraft in Santa Monica (at a job she had 
to talk hard and fast to get), moving through the 
ranks from riveting to receiving inspection to 
spares to shipping to precision inspection, and then 

to tool planning. 

Ann recalls the opposition with which her pleas 
for a crack at the riveter job were met. All kinds 


of arguments were handed her. from the first screen 
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by Suzanne Olson 


associate news editor 


ing interviewer to the top hiring boss—arguments 
such as “We don’t have jobs open for secretaries 
now. to which she answered. “That's fine. I can’t 
type.” Other threats of “It’s dirty, it’s hard work. 


Tool Planner Ann Baker checks some engineering 
changes requested by Rohr’s prime contractor, Boeing 
Aircraft, with her supervisor, Steve Derkack (left) 
and his assistant, Ed Schaefer. Parts for Boeing’s 707. 
KC135, and B52 are fabricated by the Riverside plant. 


93 





you're too small, yvou’d have 
to wear coveralls” failed t 
discourage her. To all of this 
she replied. “I’m stronger 
than I look. I don’t care. and 
I’d like to try.” 

Two air tragedies—the 
death of a pilot friend who 
went down in the Atlantic 
and the facial mutilation of 
her brother in an air raid 

over Sicily—sparked her interest in learning all she 
could about aircraft. She hoped to invent lifesaving 
devices for pilots flying at low altitudes . a hope 
not based on wishful thinking alone. For Ann is an 
avid do-it-yourselfer, and enjoys experimenting with 
new materials. Besides. inventor’s blood runs in het 
family. Her uncle was the late Nelson Welk, a 
prolific inventor and holder of some 60 patents for 
original ideas and improvements of products in the 
office equipment field. 

Through the influence of one of her superiors at 
Douglas. Ann got a thorough grounding in aircraft 
fabrication. He saw that books were ordered for 
her to read. and as soon as she finished one. an 
other was ordered. She studied the complete setups 
of the DC3 and the DCO. 


hydraulics, pyrotechnics. flight controls. oil dilu 


. material, air pressure 
tion systems, antenna masts, propellers—‘well. the 
works.” says she 

At the same time she attended night classes. at 
Santa Monica City College for advanced math. blue 
print reading. and production and tool planning. 
and at Van Nuys High School for two years of 
machine shop 

After three years in tool planning with Douglas 
Ann moved on to Adams Rite Co. as methods plan 
ner and tool coordinator. where her job consisted 
of identifying some 4000 tools. figuring out what 
they made, and to what configuration. classifying 
them as to part number and tool number and set 
ting up a tool vault. 

Now at Rohr Aircraft, which makes such air- 
craft components as power packs and the flight con 
trol mechanisms—stabilizers, elevators. ailerons. 
etc.—of tail and wing sections, Ann checks the tool 
planning of four lead men for error before it gets 
to the regular plan inspection department. Her job 
title is tool planning instructor and checker. 

The battle of the sexes raged hotly when it was 
first decided a woman would check the men’s work. 
“It didn’t go over at all with the fellows.” says Ann 
“But my supervisors and the company backed me 
up, saying ... ‘She has proved she’s right 95 times 
out of 100, and if she can do the job—well, she 
does it’. 

“It was rough for two or three months but, one 
by one, they all came around and apologized. They 


explained it was just the fact that a woman was 
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passing judgment on their work that upset thent 
Now thev come on their own tor instructions o1 
how to do certain jobs. 

At Rohr. as in the Riverside chapter. she *s known 
as “George.” and though she most certainly doesn't 
look it. she considers herse!f——and insists on being 

“just one of the boys.” Incidentally. she handles 
the advertising for the Riverside chapter bulletin. 
The Paradise Valley Tool Engineer 

Ann is not a native Californian but ther who 
is? She was born in Athens, Ohio. in 19 
well. more than thirty vears ago. Her connection 
with ice cream came in the early vears of her mar 
riage when she and her ‘husband opened a whole 
sale and retail ice cream store. and expanded it 
into a chain of five stores in St. Joseph. Mich. Ann 
kept the books and ran the business end of the 
partnership. After six years and two children. the 
partnership was dissolved by mutual consent, and 
Mom and babies traveled west to start afresh in 
California 

Now the sole breadwinner, Ann started small 
business ot her own designing and making l€ welry. 
purses and novelties ind ime identally gaining skill 
in the manipulating of leather, plastic. and other 
materials which would later stand her in good stead 
in her work to design safety devices 

She and her daughter Joan reminisce about the 
good times they had during summer vacations, trav 
eling around the country. Ann would make up a 
supply of her handicrafted items, pack them and 
the children into her car. and take off to tour the 
country. They would meet expenses on the way by 
selling the items to gift shops and. when finances 
ran low, would stop over and make up a new batch 
Although this is hardly the approved way to get an 
education. both children—now grown—agree that 
this “education on wheels” taught them more about 
this country and its people, and also about human 
resourcefulness. than they ever learned in school 

During the same period. Ann worked as a private 


investigator and undercover agent for law firms. 


Ann and three lead men with whom she works stop on 
a tour through the machine shop to watch a lathe 
operator filing a chamfer. From left are Bob Rogar, 
Al Stevens (minus glasses) and Joe Robinson. 
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businesses. and the Better Business Bureau 


private 
She had her finger in such pies as uncovering 
shady furrier’s fraudulent representation of cheaply 
“All 
skins s« 
the leather 


made furs as the genuinely expensive article. 


matter of slitting and sewing together the 


that on the inside you can't see 


closely 
she explained 


This assignment saw her in the role of a pre 


tive buyer who wanted to keep up with the Joneses 


minkw ise i clerk's salary 


of the furrier. who obliging! arnt 


suspec ted 


through in true crime-story fashion and ushere: 


her into a vault concealed behind an inno 


secret 


oki wall him to t 


Her problem—to get 


get herself out of the vault 


und still 


with an ent 


peek it the forbidden furs Did she 


ind in good health. and 


Th s story is. of ourse prootl that she 
excerpt from the case of \; 

Girl involved an incident 
ok and a movie later 


Ann worked to keep the 


innocent 


were 
on an man. trom 
uleer-producing jobs be 


ind Ant 


rve-wracking 


ral 


decided to settle tor 


like the riveter s 


it Ann has 


her ability to 


staked het 


read blueprints and specify 


future hore 


methods and tools to produce 


that 
faced at first 


an airplanes vital 
look ? 


in all-male 


parts. how does tuture Despite the 


antagonism she surround 


ing optimistic that women at Rohr will more 


he accepted on the merit of their work 


And 


several worme 


rather than rejected for their sex her owt 


‘ks bright 


with her in the tool planning department 


future lox There are 


working 
but Ann 


any ground in getting 


now 


has not gaines 
ASTE as vet 
Since outsmarting racketeers is no longer part of 
her life. | asked her what. besides her work. kept 
her busy ; 


One 


ruefully acknowledges she 


them into 


Seems there's a lot 


pastime 


lucrative as it is time-consuming. is 
refurbishing. 


“LT buy the 


buying and renting or selling houses 


worst looking house on the block.” Ann 


claims. “and then | move in. redecorate |she does 


her own painting and paper hanging], fix up the 


plumbing |she does that too 


improve the lot and 
make any other repairs that are needed. and then 


sell it. | make 


and it helps to improve the neighborhood. too. s 


always investment. 


money on the 
everyones happy.” 

A black coffee table squatting in her living room 
demanded an explanation. Ann laughed, and said 
it was the last of a whole houseful of furniture she 
had once lined up in the yard of one of her Van 


Nuvs houses and sprayed black 
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She sought the id 




















“Grandma™ Ann succeeds in holding at least one of 
grandsons” with the volume of 
Pales. Billy, at five, is perhaps better 
able to appreciate them than a disinterested three-year 
old Gregory. 


her two attention 


Grimms Fairy 


The house was divided into apartments. and the 
when | bought 


matched. | 


furniture that came with the house 


it was sturdy—but nothing figured if 


evervthing was black. the pieces could be switched 


from unit to unit as.the needs of the 


tenants 
changed, and evervthing would match.” 
At daughter Joan’s house is still another job fo 
‘Grandma —ba 
Joan 


looks with a dark-haired vouthful beauty. is follow- 


V-sitting with two grandsons. 
Guess. matching her mother’s blonde good 
ing in Ann’s footsteps in several ways. She. too, is 
raising two children 


works at Roh 


shift. With a touch of her mother’s ingenuity, she 


all on her own, and she, too. 


Joan, however, is on the graveyard 


takes a frozen TV tray-dinner to work, slips it into 
the heat-treat oven fot and scoffs at 
the other employees eating a cold sack lunch while 


she enjoys 


two minutes 


a well-balanced hot meal. 

Ann’s currently making plans for more experi- 
menting and research into the properties of mate- 
rials. Besides her safety devices. she’s also working 
on taking the rubber smell out of elasticized gar- 
ments such as bathing suits and feminine “under- 
pinnings.” 

There are always plenty of projects to work on, 
she feels, if you have the imagination to think of 


them, the ingenuity to adapt known methods and 


materials to uses, and the brashness to attack 


new 
almost any unsolved problem with common sense 
and intelligence. There’s just one thing missing, 
among her many skills. A look at her empty refrig- 
erator, and | was ready to believe her. She simply 


cant ¢ ook 





Martin Co. guide explains the chem-milling process 
to touring Denver ASTE members. More than 
286,000 gallons of solutions—alkaline’ cleaners, 
etchants and surface coaters—are kept continuously 


Here’s a mountain-top view of a Titan ICBM captive 
test stand. Paved road is one of several connecting 
the Martin Co. test area with the central manufactur- 
ing and engineering facilities nearby. 
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flowing in the 15 tanks in the plating room. Com- 
pressed air provides continuous agitation. All 19,000 
gallons in each tank must be kept within 10 degrees 
of the desired temperature, the visitors were told. 


b.. AUSE of the rigid security measures re 
te ee 


» safeguard the still secret Titan i 
ballistic missile, only 75 members o 
ter could be granted permission to 
facturing areas of the Martin Co. 
Denver. All 75 showed up to ti 
Henry Sandlas of Martin-Denver 

Chapter 77 members saw the modern 
techniques used to produce the newest 
advanced ICBM in the U.S. arsenal. Thi 
the product of thousands of engineers 
technical personnel. many of whom are 
members of the Denver ASTE organizatio: 

The Martin facility includes a 155.400-square 


foot administrative and engineering 


306, 700-square-foot factory building well 


as 
complete testing laboratories and firing stands in 


the nearby mountains. 


Denver chapter’s famous “Silver Anniversary Bell” 
in the right foreground brought the dinner meeting 
to order. Eighty-four members and guests attended, 
then 75 of them went on to tour the Martin plant. 
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builders and tool engineers 

up with the United States 
etition-——already keen—will get ever 
the first of the vear. according to Al- 
vice president-engineering for the 


nd a veteran observer 
vers and guests of Cle 
) meeting in the new Cle 
Scientific Building. Drissne1 
tool industry to brace 
free sales among the six 
in the free trade blo« 
quantities of tools and 
working hard to increase the 
said 
have heard some U.S. manufacturers 
bitterly about imports. We cannot ex 
off these imports with  protectiy 
Europeans would immediately recipré 
ily with better and cheaper tooling. If 
export to the free-trade countries. we¢ 
them import. Its a fifty-fiftvy propositior 
nd anvhow. can U.S. businessmen justifiably 
in when their exports total $10 billion a year 
ntrast to annual imports totaling $2 billion 
In addition. Drissner said, export and import t 
the satellite countries of Poland. Czechoslovakia and 
Hungary will open up. It is there that U.S. manu 
facturers must especially stand ready to meet com 
petition d-on. he warned. That competition 
Russians have indicated that in the machin 
ne they ! now completely independer 
sav they can produce not only their own 1 
quirements, for peace and war conditions. but als 
those for China. under their 1953 agreement.” 


No Serious Threat Yet 


question and answer period after his 
ion Competition and the Tool Engine 
elaborated on the threat of Soviet 
machine tool export business 
spread in Germany and Francs 
of a Russian export invasion of Europear 
after January 1. 
ot now Soviet competition even when 
an sell a horizontal boring mill. for instance. at 


} 


$12.000 when the U.S counterpart sells for 840.000 
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not up to date. 


cleveland report on 


is no serio threat to the European or I 
irket. This is so 


for the most part. and are mostly 


because Russias machines are 


opies of European and American-made machines 
they are built strong enough to take car- 

ind. especially significant. the selling 
ontrolled by the Soviet government 
ompetition. without any loss to them. 
ns could give the machines away 
some other raw material con 
capitalistic countries. Russia just 
nes. the labor, the prod- 


That's hard to compet 


(As an ind lo! it the grow 
machine tool industry. which Drissner has observed 
for nearly half a century in his work with the Na 
tional Acme Co.. 
the number of tool manufacturers in Germany in the 
last generation. Before World War II. he said. 


there were only 400 machine tool builders in all of 


th of the Europe an 


he cited the tremendous spurt in 


Germany. Under the impetus of war and postwar 
recovery. Western Germany alone now has 600 
different machine tool builders. modernly equipped 
ind doing exceedingly well. This same expansion. 
Drissner pointed out. holds true to a lesser extent 
in Italy. France and Holland. With their low labor 
rate and conscientious workers. they can more than 


compete with American products. 


U.S. Answer to Competition 


“To meet these one-sided conditions.” Drissnet 
said. “esper iallvy in the field of drill presses. milling 
machines and lathes. which create the greatest com- 
petition, more and more American companies are 
manufacturing their products in Europe. where la- 
bor and material are cheaper. then imvorting thei! 

vn produ ts to the United States.” 

An important feature of European manpower 1s 
iscientiousness of the worker. 


| ot work 


Every young man has to de ide what lin 
he wants to follow and then must pass his appren- 


the abilitv and cor 


ticeship under government control. In Germany. for 
example. manufacturers are obliged by law to have 
15 percent of their young emplovees go through ap- 
prenticeships. Drissner said. In this way they have 


a good and ule line supply of young emplovees 
coming along in the various helds. 


Among the points Drissner made were 





Key requirements of the foreign market are 
simplicity, power and accuracy. 

The foreign tool engineer, forced to deal with 
short runs, adopts modified mass production 
tooling for universal machines. 

Carbide and high speed steels are being used 
side by side 

The throwaway bit is becoming more widely 
used. and a newer method now being used ir 
Europe is that of gluing the bit to the holder 
Gluing seems to cushion the carbide bits 


Holders are 
faster 


rapidly being standardized for 
(The ISA 
tem is the accepted base for all standardiza 


tion. 


change-over tolerance sys 


Ceramic tools are being tested. Used in Europe 


to some extent since the first World War. they 
have heretofore been impractical because they 
cannot be manufactured uniformly enough 
Single point tools controlled by foliowers are 
used more than multitooling. 

New being 


tested widely, such as spark erosion and ultra 


methods of metal removing are 


sound. Tracing tools are becoming widespread 
Drissner was born and educated in Germany and 
came to the United States in 1904 
In addition to his speech, he showed a color 
sound movie on the Volkswagenwerk at Wolfsburg 
Guests at the 
W. Brethauer of 
land. Coffee speaker was ASTI 
Harry B. Osborn. Jr.. who told his fellow chapter 
members of his recent trip to 


Turkey 


dinnet 


meeting included Gusta, 


the German Consulate in Cleve 


past president 


Japan and his pro 
pec ted trip to 


Sydney chapter visits factory 


COVENTRY GAUGE 6 
“ CO (AUST) PTY LTD 


Examining one of the host company’s products dur- 
ing Sydney chapter’s tour of the Coventry Gauge & 


lool Co 
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in Sydney are (left to right) a director of 


the firm; J. V. Horsnell. chapter editorial chairman: 


Colton, secretary; and Chairman ©. Curtis. One 


hundred twelve members went on the plant visit. 
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Smoking break during second-day sessions at Balti 
more finds many of the crowd examining a numeri 
cally controlled positioning spacer table. This proto 
type table, rigged up with temporary wiring, was 
specially shown to Baltimore conferees two months 
before its scheduled formal introduction. 


r a | 
| HREE HUNDRED people with an eve on the future 


turned out for a two-day session which the sponso! 
ing Baltimore chaptet called “The First Workshoy 
on Tape Control for the Small Shop.” 

Nine companies specializing in all facets of tape 
control made presentations in a candid bid to gair 
acceptance of their wares among machine and 
tool and die shops which generally deal in small-lot 
production. They attempted to answer such oft 
heard questions as: What is tape control?) When 
should it be used? How much does it cost? How 
can it reduce my costs? Must I buy the entire pack 
ize? Why will it increase my production ? 

The technical talks. presented Oct. 24-25 in | 
vuditorium of north-side Baltimore’s Mervo Ti 
School. followed a kickoff banquet the precedin 
night in the Sheraton Belvedere Hotel. There. 70) 
ASTE members and their guests. having been rv 
galed with $5.50 meals and some priceless geniality 
from the toastmaster. Society Vice President Davi 
Schrom of York, Pa., heard some stiff words 
warning from another Society vice president. Wayne 
Ewing of Los Angeles 

The Californian cautioned that Americans must 
face up to the fact that the Russians have decided 
that education is the best way to win their place i 
the sun--or on the moon. Education. he said 
nothing less than a passion with them 


Ewing called the group's attention to the recently 
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baltimore workshop 
on 


published report on the 8000-mile tour of the USSR 
made by a picked handful of leading U.S. educators. 
These expert observers found one overriding theme 
“Reach and overreach the 
U.S.A. through education.” 


throughout the land: 
They found frequent 
postered admonitions for the Russian citizens to 
equal and excel the United States. in higher educa 
tion. industrial productivity. military power. and 


ill other aspects of modern life 


Dynamic Spirit of Competition 


Ewing said a dynamic atmosphere of progress and 

) apparent sense of destiny in Russia have spread a 
spirit of competition. especially in educational ei 
cles. that is of tremendous significance ind peril 
to us who are « ompeting with them. As an example 
of this surge toward power. he said the Soviet 
production rate has increased 22 times in the past 
LO vears. while the U.S. production rate has only 
doubled 

Our concern. he said. should be to “get enough 
people to recognize the need for educational over 
haul and emphasis. Then we can work out the 
problems in our own areas, according to our own 
needs. our own politics. conscience. and financial 
capabilities 

He noted that the chief difference between the 


Soviet system and ours is that theirs is directed to- 
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J. M. Morgan, Jr., speaking to the crowd in the Mervo 
Tech Auditorium on “Numerical Control for the 
Small Shop,” gave his own interpretation of the space 
age—‘“plenty of space for development.” Morgan is 
manager of the development research department of 
The Cincinnati Milling & Grinding Machines, Inc. 


ward making Russia the greatest nation in the world, 
while ours aims at the development of individuals 
as cooperating members of a free society. He 
declared that the ASTE, through such grass-roots 
efforts to spread tool engineering education as the 


Baltimore workshop, was trying to do its part to 


stimulate technological advance in the United States. 

Technical speakers and the companies they rep- 
resented were: G. S. Knopf, manager of the con- 
trols section, Bendix Aviation Corp., who spoke on 
“Practical Applications of Numerical Control to 
Contour Machining’; W. B. (“Wally”) Brainard, 
chief engineer in Servo Machine Tool Div., Kearney 
& Trecker Corp.. “The True Role of American Con- 
trol”; F. W. Burdett, chief sales engineer of air- 
craft machine tools. Giddings & Lewis Machine Tool 
Co., “Numericord—Tape Continuous Path Con- 
trol”; D. N. Smith, manager of research. Jones & 
Lamson Machine Co.. “Point-to-Point Position for 
Operations Such as Drilling, Punching, Spot-Weld- 
ing”; L. E. Laux, Chapter 13 past chairman and 
chief of research and development at The Martin 
Co., “Preparing for Numerical Control”; S. C. Clark, 


sales engineer in specialty control department, 
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General Electric. “Point-to-Point Numerical Posi 
tioning Control”; H. Lindhult. Hillver Corp.. “Maxi- 
mum Flexibility Required to Obtain Greatest Bene- 
fits from Tape Control”: J. M. Morgan. Jr.. managet 
of development research department. Cincinnati 
Milling & Grinding Machine Co., “Numerical Con 
trol for the Small Shop”; and C. R. Hibbard. sales 
manager. Fosdick Machine Tool Co.. “Numerical 
Control, Point-to-Point Positioning on a Precision 
Boring Machine.” 

Among salient points made by the speakers were 
that the true role of tape controls is building the 
machinery that makes consumer goods. rather than 
making the goods themselves: that the success of 
any numerical control system depends heavily upor 
the excellence of the controlled machine. which must 
have stiffness and freedom from backlash: that an 
8-channel, l-inch tape is gaining favor as the stand 
ard vehicle for numerical control systems: and that 
numerical controls aim at small-lot flexibility and 
improvement of machining efficiency 

One of the speakers said. “There’s not a plant 
in the country that a good tool engineer couldn't go 
into and show where tape controls will fit in efficient 
ly.” 

Another said that tape controls. by cutting setup 
time. could justify shorter production runs. reduce 
inventories, improve quality of product. eliminate 
jigs and fixtures, and eliminate operator errors. 

Conference participants viewed tooling displays 


during luncheon breaks. 


Three Chapter 13 members, meeting in the hall be- 
tween speeches, talked about the weather and the 
workshop, and agreed that both were going fine. Left 
to right are Glenn E. Borton, program chairman; 
James Rodgers, chairman; and Alexander Wolak of 
Flight Refueling. 
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Catskill Region 
Chapter Chartered 


Chapter 151 has 
101 members. Of 
mbers and 42 


Mid Hudson 


e A, Goodwin 

I held sep 
ston Hotel. Kings 
Director Joseph 
illev. N.Y was 


of the new chap- 
le Illy. chair 
ce chairman; 
ce chairman: 


ind Bernard 


hartering were 


Richard halen eneral manager of 


IBM. K 


William Mulles 


zg department ofl 


ity iy Morris, past 

of ASTE; Paul Dill 

in of Hartford Chapter 7 

V. Crago, director of er 

IBM's Military Products 
leatured speaker 


1g) 


Observations in Europe 
7 . 


deve lopme nt 


“How Machin 
ses Product vitv ind nal 
riences traveling through 

rial centers 
William W. Gilbert. 
»bservations on European 
research 
number of 
r technical 
Russia, widespread stand 
nder wav: and in Ger- 
of removing chips has 
ctrochemical and ul 


. Patience 


CATSKILL REGION—New Chairman 
Attila G. V 
National President George A 


de Illy accepts charter from 
Goodwin 
during ceremonies at Kingston, N. Y 


1958 


December 


WORCESTER—Chairman Daniel W. Hoyt (left), gets an « 
at the Worcester Pressed Steel Co. from the 


Later the 


factory 
plant manager 


Presses and Automati 


250 Attend Seminar 
On Metal Cutting 
In Massachusetts 


ng seminar, teat 
displays 
from Nort} 
hap Fhe sessio. 
re ( i Athol Regional Hig! 
School, in hol. Mass 
Each speaker was allotted a 50-m 
ute session, and the program was so 
it those attending could 
; of their choosing. A 


ind answer period, at 


ym four sessio! 
gener il question 
which all the speakers became members 


of the 


a 
gram Robert 


capped the all-day pro 
Hurst. 
for Union Twist Drill Co.. was moder 
ator for the panel 


pane | 


( arbide engineel 


Program chairman was chapter Vice 


Chairman John W 
Tap & Die Corp 


Turton, Greenf 


Jan é 


xplanation of an operation 


plant manager, Maynard Carter, during 


same day, 68 members and guests heard 


fV & O Press ¢ Div. of Emhart Mfg. Co., 


Hudson, 
—Robert A. Cusson 


Long Island Hears 
Talk on Roll Forming; 
Ewing Is Visitor 


Roll forming—the chipless machining 
ess that is rapidly gaining converts 
was explained for 100 members of 
Long Island chapter by Richard Cogan 
of General Electrie Co 


also called 


turning, has 


Cogan said the technique, 
hydrospinning and flow 
been patented in this country since 1933 
by the DeLaval Co 
impetus for the recent 


The television indus- 
trv provided the 


interest in roll forming. By convention- 


il methods calling for a great deal of 
equipment and manpower, Cogan said, 


seven draws were required in the pro- 


duction of the metal housings for pic- 


ture tubes; roll forming, in contrast, 
produced up to 120 pieces per hour per 
oper itor. 


Wayne Ewing of Los Angeles. 


vice president, was 


ASTI 


an unofficial guest 
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305 Boys Turn Out 
For Student Industry 
Day at Muskegon 


Muskegon chapters Student Indus 
try Day. an annual program designed 
to create interest in tool engineering 
careers among the areas seniors and 
to show the great need for them in the 


field. drew 305 students from the nine 





high schools and one comn 

lege that participated 
Chapter Ills educatio 

compiled a list of potent 

and assigned the vou 

plant that featured 

neering ¢ icl student 

indicated an intere 


pl ints cooperate a 


on opics 


9 on what 
ral 
. ih 
" At a 
Pe om Sgt 348 “ 

. a tral High 
PITTSBURGH—Robert E. McKee (at microphone), past chairman of the national ASTE Edueatio 
education committee and now a consultant member of the group, gives the October ley discuss 
meeting the scoop on the soon-to-be-published “Science and Application of Metal 
Cutting.”” McKee is training director of the R. K. LeBlond Machine Tool Co. Left 
is Don Overcashier, chapter program chairman, and right is Walt Kiefer, chairmar 
Also on program was presentation of $400 ASTE scholarship award to Zane Kuder of 
the Penn State Extension School at McKeesport, and an outstanding student award 
to Thomas D. Pullin, senior at McKeesport Vocational High —Russe/ll L. King boys were divided int 

ind were 
ms Afterward roup meeting- 


engineering 
students trom 
rea heard Seeley 


Plants provides 


students and their engineer 
guides were held at each plant 
Cochairmen of the education con 


he ter news mittee are Joseph Reddam, chief man- 
ifacturing Muskeg Piston 


engineer, gon 





Ring Co., and Edward Huttenga, dire 

tor of education at Hackley Manual 

Training School. The 10 other members 

of the committ ! de re sent: R 
Ann Arbor Area Kokomo pthcconicanippanctory lude representative 
from industry and school faculties 
Baltimore Lansing 
Binghamton Lehigh Valley 
Boston Lima 


Catskill Region Little Rhody Editor Discusses 


Central Connecticut Madison 


How Moscow Designs 


Chicago 
Cincinnati 


Mississippi 
a Seventy members and guests of Cin 
Cleveland Mushoase — oo heard a talk on “How 
Detroit oscow Designs” at the Oct. 15 tech- 
Denver Northern Massachusetts nical meeting in the Engineering So 
Oakland County ciety Headquarters. 
Paterson rhe speaker, E. J. Tangerman, editor 
Pittsburgh of Product Engineering, said the Rus 
Rochester sians operate as a corporation, Ameri 
Senta Ane Volley ean style, with one added feature 
Schuylkill Valley police power. He described the Soviet 
as a land of terrific contrasts; where the 


Elmira 

Erie 

Evansville 

Fort Wayne 
Granite State 
Greater Lancaster 
Hamilton St. Louis 
Indianapolis Sydney ing forward rapidly, the editor warned, 
Kalamazoo Syracuse and one of the most important factors 
Kansas City Tucson in this advancement is ENIMS, the ma 
Keystone Worcester hine tool institute. Clarence Keller 


new and the old coexist. But it is mov 
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ASTE Vice President 

Sees Bright Future 

For Tool Engineers 
Dale Long 


dent and past chairman of Chicago 
chapter, spoke to the Oct. 13 dinner 


ASTE national vice presi- 


meeting of Chapter 5 on the rosy future 
those tool engineers who 
sight to prepare themselve- 

1or 
Long cited three major reasons why 
he believes there are ceilings unlimited 
before the tool engineer. First. he said 
rapid population growth means an ex 
panding market and a constantly multi- 
plying demand for consumer goods. The 


present U.S. population of 175.000.000 
will spiral to 192,000,000 by 1965. Sec- 
ond, he pointed to the advance in the 
science ot management 


asserting that 
management can no longer “fly by the 
seat of its pants” but must have facts 
proof an information upon 


decisions. This em- 


i 
which to base it 


phasis on research, manufacturing and 
financing—all tools of management 

will mean an accelerated demand for 
capable trained men, many of them in 
the tool field. Third, Long called at- 
tention to the unprecedented advance in 
technology which will inevitably create 
more demand for qualified tool engi- 


neers. Edward Schnell, Jr 


Granite State 
Chapter Conducts 
Plastic Seminar 


Some 70 members of Chapter 86 at- 
tended a plastic tooling seminar at 
General Electric Co.'s Meter Depart- 
ment at Somersworth, N. H., on Sept. 
27. The present included 
representatives from New Hampshire. 
Maine and Massachusetts 

First of its type to be conducted by 


members 


the chapter, the seminar was arranged 
by the education committee consisting 
of Jacob J. Repetto of Clarostat Mfg. 
Co., Richard N. Wiley and Jacob Mutz- 
bauer of GE. 

The opening paper was by Alden R. 
Joy of Clarostat. who discussed the 
production tooling and development of 
the plastic product. A. A. Lawson of 
Malpar Inc., Falls Church, Va., ex- 
plained some of the more technical 
phases of producing plastic assemblies 
for military requirements 

Willard Crockett. GE plastic tooling 
specialist, discussed the history and 
progress of plastic tools and, with the 
assistance of GE apprentice Robert Le- 
gere, demonstrated use and applications 
of epoxy resins. E. F. Symanski. 
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Erie Sponsors 


ERIE—Bernard Trocki of Trocki Tool Co 
at all-day tool conference sponsored by Erie chapter Oct. 4. 


Tool Conference 


demonstrates adjustable drill for visitors 


Registrants heard five 


speakers at the workshop, held at Alliance College in Cambridge Springs, 25 miles 


south of Erie 


—Andrew Plaza 


Steel Rule Dies Explained to 200 at Detroit 


Two hundred tool engineers from 
attended the Oct. 16 
program on “Making of Steel Rule 
Dies.” Die models on display backed 
up the two speakers in what was de- 


Detroit chapter 


scribed as one of the best audience 
participation technical sessions of the 
year. 

Edward Till, chairman of the chap- 
ter’s automation committee, introduced 
William H. Eichelman and Paul Rich- 
ards of the J A. Richards Co., Kala- 
mazoo, who related the history and de- 
scribed the uses of steel rule dies. 

Since their first utilization for paper 
box blanks in 1879, steel rule dies have 


built a wide reputation as economical 
timesavers, according to the speakers. 
Their usage now extends to nearly all 
industries that fabricate materials in 
odd shapes, including aluminum, sheet 
metal, leather, plastics, and so on. 
The die pads are usually made of 
plywood, which holds the shear or rule 
and punch in position. Strippers are 
of hard rubber or cork held in place 
with cement. The rule and punch are 
manufactured from a high-carbon, high- 
vanadium steel. 
Chairman Tony Rogers presented 
membership pins to 27 men. 


—Ken Jenks 


DETROIT—Lined up behind display of steel rule dies are Bernard J. Wallis, first 
vice chairman; Kenneth Jenks, editorial chairman; Paul Richards and W. H. Eichel- 
man of the Richards Co., speakers of the evening; and Chairman Tony Rogers. 
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Little Rhody 


H. B Deuberry 


and Sper ial Product Sales, was the 


engineer at Military 


speaker at the technical meeting Oct. 2. 
Deuberry spoke on the historical back- 
ground of optical comparators and how 
they fit into the present-day need for 
faster and less costly inspection. His 
talk was slides 


showing the internal construction of op 


supplemented with 


tical comparators and the many ways 
they can be used with accessories to 


gage “impossible” dimensions 


» 


TUCSON—Examining a newly patented engine on display at the Oct. 14 technical 


meeting are (left to right) Mechanical Engineer Holmes, 


who developed the engine; 


»f Hussey Engineering Co 


Fred Kresler, chief tool engineer for Hughes Aircraft at 


Tucson and the chapter’s representative on the Chamber of Commerce’s Industrial 


Development Committee; 


and Ed Hussey, inventor 


Engine operates on a wobble 


plate principle; the plate, driven by pistons from 16 cylinders, floats on ball bearings 


and is independent of the crankshaft 


ter to provide manufacturing estimates for limited production. 


Mississippi 

Forty-three members attended the 
Oct. 10 meeting and plant tour of Vick- 
ers, Inc. Robert Mezger, service man- 
ager, gave the history of hydraulics used 
in ancient times to irrigate land, and 
modern hydraulic 
Pascal’s law. 


applications, 


using 


Monadnock 


Richard H. Gale, manager of the Ma- 
terials Development Laboratory of the 
Nuclear Div. of Combustion Engineer- 
ing, Inc., was speaker at the Oct. 16 
meeting. Dr. Gale described the ad- 
vantages and disadvantages of types of 
nuclear power sources, and compared 
nuclear power potential with present 
available sources. The talk pointed up 
the need for new methods of producing 
electricity economically. 
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Tucson industrial leaders have asked the chap 


Vincent 


—J. Ww 


Greater Lancaster 


Forty-three persons at the October 
dinner meeting heard S. J. Barber, man- 
ager, Metal Working Products Dept., 
E. F. Houghton & Co., speak on the 
chemical and physical aspects of 
straight and soluble cutting oils. He 
being 


also reviewed the objectives 


sought with the synthetic coolants. 


Kalamazoo 


Approximately 75 members and 
guests attended the plant tour through 
Atlas Press Co. Sept 
displayed many of the machines used in 
the light machine tool field. The ma- 
chines that were in action were the 


25. The company 


hydra-cycle, a semiautomatic boring 
and turning lathe, the Clausing vertical 
milling machine and the Clausing 13”, 


15” and 17” geared-head lathe. 


Paterson 


About 60 members turned out for the 
technical meeting Oct. 6, where O. J. 
Seeds. manager, Alloy Sales, Cerro de 
Pasco Sales Corp., conducted a tec hni- 
Alloys.” <A 


Technical 


cal session on “Bismuth 
group trom Don Bosco 
School, accompanied by the machine 


shop head, was present 


Syracuse 


Chairman of th yracuse chapter 


scholarship comn innounced 


that the ASTE scholarship award has 
been given to Anthony Tomarchio of 
Canastota, N. Y. This was the second 
irned from 
ASTE as a result of his outstanding 
record at Clarkston College. He will 


further pursue his education toward a 


award Tomarchio has 


degree in mechanical engineering, spe- 


cializing in management 


Elmira 


Saltzman I nager of Con 


of Hancock 


members at the 


Carl L. 


trol Systems Co., division 


> 


Industries, spoke to 62 
technical dinner meeting Sept. 8. His 
talk covered data processes, marketing 


and managing. 


Central Connecticut 


Oct. 1 was the date of the dinner 
heard 


co-owner of Whip City 


meeting where 125 members 
Henry Mack, 
Tool & Die Corp., speak on the design 
and construction of progressive dies 
Mack’s wide experience in a variety of 
tooling problems has given him an ex- 
cellent background in the approach to 
many problems of design and strip lay- 


out facing the tool engineer. 


Kokomo 


Smith Higgins, Ph. D 
Indiana University Cen at Kokomo 


director ot 


addressed the chapter on “Some (Aspects 
of Complex Numbers.” The meeting was 
designated -Past Chairmen’s Night in 


honor of J. B. Linn, first chairman, and 
1 
| 


Ken Runstadler, second chairman 


Lansing 


Seventy members attended the Ladies 
Night meeting Sept. 20, where Fred R. 
Dowling, Ph. D., Michigan State Uni- 
versity instructor In communication 
skills, spoke on humor 

Philip 
Lansing Community College, gave a 
short talk on the college; Marvin Bunt- 
ing, national staff administrator of AS- 
rE, spoke on ASTE and its principles. 


Gannon, superintendent of 
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Keystone 


At the Oct. 20 
Frank L. Allen, Jr.. tooling en- 


gineer for Charles Bruning Co., Inc., 


technical meeting, 


opt il 


spoke to 53 members on the use of 
optics in measurement and manufac- 
turing. Coflee speaker was Joseph G 
McGowan, industrial commissioner of 
SCri nt { ' 


inton r ot Commerce 


Schuylkill Valley 


One hundred twentv members and 


guests participated in 


the Alcoa Ca. s 
plant Oct. 14 


a plant tour of 


aluminum extrusion 


Kansas City 
Leslie H I indrum 


ess developme nt of the 


director of proc- 
Spencer Chem- 
ical Co., spoke at the Oct. 15 meeting 
on the engineering and economic as- 
pects of nuclear power. He is respon- 
sible for pilot planning activities in the 
research and development program, and 
coordinates h ‘ 


the field of 1 


activities in 


Lima 


Allan Gunderson, chief eng 
Machine Co 


plifie ation of lower- 


ineer for 
Ceorge Gorton . conducted 
a discussion on 
ing costs, increasing productivity, and 
improving finishes by the use of pantog- 
raphy, manual and hydraulic 


tion, and by employing 


duplica- 
special design 
Coffee speaker 
principal of Lima 


whose 


to standard equipment. 
was Harry Martin, 
Senior High School. 


‘The Gifted Student.” 


topic was 


Indianapolis 


One-hundred-twenty 
tended the Oct. 
W. Farron 
Drill 
ponents in special machine design. He 
stressed the 


members at 
to hear Tom 
r of Michigan 
Head Co., talk on standard com- 


2 meeting 


sales manage 


need for careful consider 
ation of chip removal and lubrication 
problems in special machinery. His 
talk was followed by a narrated motion 


picture of a insfer machine used in 


making an air-conditioned compressot 


housin 


Hamilton 


“Precision Boring” was the title of a 
talk given at the Oct. 10 meeting by 
Allen Sweeney, chief engineer of the 
Microbore Div. of DeVlieg Machine Co 


Sweenev stressed the 


importance of 


three requirements in boring accu- 
rately: a machine tool, a cutting tool 
system, and a method for producing the 


i tool 


proper cutting edge on 


December 1958 


fe HISTORY + \ 


TING EDGE 


er tenet reve 
marwas's GAnIe LO ~ 
eompensat 10N 


cones 15 mrossels 
Saar seems errors cxPERDE® 


ing the new DoAll Co. display, 
of Giddings & Lewis, Fond du Lac, Wis., 


are (left to right 


and national public relations committeeman; 


River Valley chapte of ASME; 
DoAll Co., D iaines, Ill 


of the nev isplay at Madison chapter’s Sept 


and guests 
neering Institute and ASME m 


Evansville 


Seventy-thire 
Oct. 13 joint 
Owensboro ch apter 
Society of Quality ¢ het 
Schelly, 1 


kie Found 


LEHIGH VALLEY—Donald Oberg, 
president of Oberg Mfg. Co., 
sample of scrap 


displays 
skeletons during his talk 
19 technical 
meeting. The 76 members present also 


on carbide dies at the Sept 


held a special election for four officers 
Chosen were Sam Kuba as chairman 
Bruce 
Carl Occelletto, second vice 
and Arthur Beltz as secretary 


Schaller as first vice chairman 


chairman, 


Kaiser, vice president 


and Layt 
Sixty-five members o 


present, includis risitor 





The Story of the Cutting Edge,” 


M. D. Timmeke 
Wilkie, 


, chairman of the Rock 
chairman of the board of The 
DoAll attended the world premiere 
A total of 250 members 


f 
25 meeting 


he University of Wisconsin Engi- 


—John C. Weston 


Oakland County 


Devon Gables was the 
Oct. 16 meeting 


of the 
where members and 
guests heard a talk on “Surface Fin- 
ish” by Douglas T. Peden, vice presi- 
dent in charge of research for Micro- 
Hone Following his talk, 


the movie Precision” was 


scene 


matic Corp. 


“Progress 


shown on the application of honing of 


various parts. 


Ann Arbor Area 


James Carman, assistant general man- 
iger for Hoover Ball & Bearing Co., was 
the speaker at the plant tour of his 
company on Oct. 15, which 140 mem- 
bers attended. The five-month-old plant 
covers 200,000 square feet of manufac- 
ofice space. Its average 
yearly production is 170,000,000 chrome 
steel balls, 800,000,000 steel 
balls, plus smaller amounts of stain- 


turing and 
carbon 


brass, bronze, monel and boron. 


Santa Ana Valley 


Eric G. Gabbey, managing director 
of O-Vee Spring Gages, Ltd., 
England, and owner of O-Vee 


I ondon, 
Gauge 
Angeles, was the speaker at 
ie regular meeting Oct. 7. 
aided 


by slides, on the errors in manufactur- 


o.. Los 
| monthly 
Gabbey conducted a discussion, 
ing of screw threads and their acc ept- 
» or rejection by means of different 
gages. A film, “Osaka,’ 


msulate of J ipan 


donated 


was shown. 
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ROCHESTER—Juergen Mattke, a 
fourth-year student at Rochester Insti- 
tute of Technology, accepts an ASTE in- 
ternational scholarship award from Prof. 
Albert Payne, president of Mohawk 
Technical Institute, during Rochester’s 
Scholarship and Educational Night. 
—Walter F. Hauser 


Lansing 


Fifty-one members were present at 
the Oct. 13 technical meeting to hear 
C. A. Barrett, owner of Grand Valley 
Machine and Tool Co. and Die-Draulic, 
Inc., explain the die-draulic grip as 
a hydraulic system designed to improve 
the quality of stamping. 


St. Louis 


The Oct. 2 meeting drew 225 mem- 
bers and guests for the annual sup- 
pliers night. Thirty-five exhibitors dis- 
played machinery, tools and _ tooling 
materials. 


members 


W. G. Dahl R. A. Wilson 


W. G. Dahl, member of Springfield, 
Mass., chapter and formerly general 
manager of Latrobe Steel Co., has been 
appointed vice president of sales, to be 
located at the company’s main office 
and plant in Latrobe, Pa. 


Rene D. Wasserman of Greater New 
York chapter, and president of Eutectic 
Welding Alloys Corp., has been ap- 
pointed welding industry chairman of 
the U. S. Committee for the United 
Nations, a nonpartisan national organi- 
zation which disseminates information 
and facts about the United Nations, and 
also promotes observance of UN Day. 


Pangborn Corp., Hagerstown, Md., has 
announced the appointment of John A. 
Mahoney, Greater Lancaster member, 
as sales engineer. Mahoney will be 
headquartered at the Philadelphia dis- 
trict office, Jenkintown, Pa. He was 
previously associated with Reeves Pul- 


ley Co. as a sales engineer. 
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in the 


Capewell Mfg. Co., Hartford, Conn.., 
announced the appointment of Royal A. 
Wilson, member of Detroit chapter, as 
Michigan district manager, including 


Toledo, Ohio. 


The appointment of Joseph F. Wro- 
bel as sales manager of the F. Jos. Lamb 
Co. has been announced. Wrobel, who 
joined the Lamb Co. in 1955, has had 
more than 16 years’ experience in the 
machine tool industry, having held 
positions in engineering, manufactur- 
ing, service and sales. He is vice chair- 
man of Detroit chapter. 


George Stern, member of Greater 
New York and a specialist in high- 
temperature treatment of metals and in 
powder metallurgy, has joined Nuclear 
Development Corp. of America as man- 
ager of the materials department. Stern 
is the author of a dozen technical papers 
in the metals field and a coauthor of the 
book “Powder Metallurgy—lIts Physics 
and Production.” 


Chester J. Taylor and his brother, 
George T. Taylor of South Bend chap- 
ter, who have been with Norton Co. as 
abrasive engineers since 1912, have re- 
tired. John W. McCue, Indianapolis, 
has been appointed to succeed Chester 
in the Indianapolis area, and David B. 
Foy, also a former field engineer in the 
same office, will succeed George in the 
South Bend, Ind.. area 


Binghamton 


There were 400 members and guests 
present Oct. 7 at the joint tour with 
Elmira chapter of National Cash Regis- 
ter plant. R. G. Fowler, factory man- 
ager, described the new NCR plant lo- 
cated at Ithaca, N. Y., known as the 
Adding Machine Div. After dinner the 
visitors saw all machining and assem- 


bly areas and equipment in operation 


Fort Wayne 


W. S. Holloway, development engi- 
neer for Madison Industries, was the 
speaker at the Oct. 8 dinner meeting 
on “Modern Gun Drilling Application.” 
He covered the history of deep-hole 
production, gun 


drilling application, 


speeds, feeds, coolants and setup re- 


quirements 


J. F. Wrobel J. A. Gallaher 


John A. Gallaher, member of Chi- 
cago chapter, has been appointed west- 
ern sales manager of Haynes Stellite 
Co. division of Union Carbide Corp. 


Walter K. Bailey, Cleveland, presi- 
dent of The Warner & Swasey Co., was 
named a member of the Case Institute 
of Technology Board of Trustees. Bailey 
joined Warner & Swasey as a special 
apprentice after his graduation from 
Oberlin College in 1919, moving up 
through the ranks as Northern Ohio dis- 
trict manager, service manager, sales 
manager, vice president in charge of 
sales and, in 1947, was made vice presi- 
dent in charge of manufacturing. 


Keith R, Tracy, charter member of 
Macomb County chapter, has been ap- 
pointed sales manager of Modern Body 
Engineering Corp. Tracy comes to this 
position from Jarecki Corp. Tool and 
Die Div., Grand Rapids, and prior to 
this he was affiliated for 17 years with 
\. O. Smith Corp., Milwaukee. 
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CHAPTER MEETINGS SPECIAL EVENTS 


Dr. Ivan Getting . 7 ASTE 27th Annual Meeting. 
aa April 18-22, 1959, Schroeder Hotel, Mil 
ss S ‘Rob nson f f Cutt j waukee, Wis. 


Position Wanted 


TOOL STEEL SALESMAN with 10 
years’ experience in all facets of busi- 
ness, seeking opportunity in company 
that is still growing, where new ideas 
are encouraged. College-educated. In- 
terests and activities cover broad range 
For resume, write to: Box 132, News 
Dept. The Tool Engineer, 10700 Puri 
tan Ave., Detroit 38, Mich 


Obituaries 
Harry C. Beatty, Mid-Hudson, drafts 


in for DeLaval Separator Co. 
Thad C. Hilbert 


Alfred E. Chandler, Merrimack Val- 


Herbert F. Go r q t lev. de neer for Greenerd Press 


William G. Dechend, Buffalo-Niag- 
ra District, engineer for Sage Equip- 
it Co 


Hollis U. Gordon, Racine. manufas 
‘ ind owner of Hollis 


George B. Lanman, Calumet Area. 
esident of E. B. Lanman Co. 


Earl A, Morgan, Calumet Area. own- 
er. | A. Morgan & Co 


J. Lewis ‘ ting Its A Robert ween, 


rank rt for Canadian S.K.} 
Robert Hook R wii 
Warner Swasey ting Merman J. Wolf, Monmouth, super- 


tor 4 d " 
Robert McGee ae fact l I Be n xX Aviat ion. 
& Lau ’ 


Gene Asai 


Paul Harrington 


James M. Hall 


Robert McKee 
RK 


Ge sorge H ‘Fo x, Jr 


L G Granstedt 


A 


Mr. Van Der Ploeg : 
Denali Martie 7. - ae BOSTON—Alfred Simon, of Raytheon 
The Texa f Hyd Mfg. Co., demonstrates the insulating 
properties of plastic foam during Sept 
18 technical meeting In addition to 
Simon’s lecture, the 100 members and 
guests present also heard John Rotch 
ford, chairman of the national standards 
mmittee, speak on what the standards 
is dow — ( Mood, 


December 1958 107 





Multiple tooling 


cuts at BOTH 
450 aK 


| 


and 


j 


i a / —— 


nd / 
13 & 
s. f. p. m. 


How V-R Carbide 
and TANTUNG: cast alloy 


gang up to solve cutting problems 


PROBLEM: How to bore 2” I.D. at 113 SFPM while 
turning 8” O.D. at 450 SFPM. 


SOLUTION: A V-R toolholder and throw away insert 
will perform perfectly on the 450 SFPM O.D. but 
the 113 SFPM boring speed demands the cutting 
qualities of V-R TANTUNG cast alloy. TANTUNG 
is especially engineered for speeds between 

carbide and High Speed Steel. 


V-R Carbide and TANTUNG make a perfect 
tooling team to solve this and many other cutting 
problems. Ask your V-R Representative or write for 
complete information. V-R Engineers will be glad 


to work with you on all of your cutting problems. 


VYascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 
828 Market Street Waukegan, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-108 The Tool Engineer 





PLATING TECHNIQUE 
AFFORDS TOP QUALITIES 


Chromium is being plated directly to 


and its allovs because of a 


iluminum : 
new process called Chrom-Lume. The 
t chnique developed by Service Hard- 
Chromium Co.. needs no intermediate 
metallic deposition of copper, nickel or 
Research division engineers re 


ler to it as ~ 


zincate 
3-1)” because of its charac- 
teristics—direct, dense and extremely 
ductile. The strong adherent bond be- 
tween the two metals afforded by the 
technique, prevents possibility of gal 
vanic action and prevents undesirable 
electrolytic couples 

Dense application affords high tor- 
sional and impact load with a low co- 
efficient of friction while oxidation is 
effectively reduced. 

The wide measure of ductility allows 


improved ibsorption. In_ tests 


where severe deformations were made 


by inflicting sharp tool indentations, 
the chromium coating was shown to be 
ductile enough to withstand chipping, 
peeling, cracking or flaking. Compres- 
sive and sheering stress tests indicated 


a flow coating with the basic 
metal as opposed to a spalling action 

The process appears to provide a 
unilormity of deposition, even in deep 
Coating thickness does not 


recesses 


seem to affect post grinding or lapping. 


GASSING PROCESS 
FACILITATES MOLD MAKING 


High quality castings with unusual 
dimensional tolerances are being turned 
out as a result of a process for produc- 
ing molds by the CO. molding method. 
Prime economy gained from the oper- 
ation is the elimination of machining. 

Success of the process grows out of 
proper sand mix according to Swayne, 
Robinson & Co., 
development. Results of extensive tests 
determined 


which announced the 


proper balance of sand. 
binder and release agent to produce 
castings with excellent fidelity of detail. 

Gassing of the 


mold is generally 
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efhicient be¢ 

state Further. it minimiz hance 

dimensional change due to uneven coo! 

in sections ol ry g 
According to C. K. 

company vice-president, the Azcast CO. 


molding 


to toundry operation and has provide 


ickness, 


Robinson, Jr. 


process has adapted itself well 


high quality castings at a cost advan 


ive 


SIMPLE CASTING METHOD 
BOOSTS SAVINGS 


Ceramic | : for operation at tem 
peratures » 3000 F is being pro 
duced economically by a simple casting 
technique using a high 


loped by Durami 


temperature 
ceramic material deve 
Products, Inc 

To accomp! 


is formed 


of the finished 


} 


rom in aitumimmum mé 
Into this negative 
poured, After set 


ting, the finished casting is heat treated 


the ceramik 


at a temperature slightly above its re 


This series shows the simple method of 
fabricating Duramic’s Sur-Braze 5S-2 
east high temperature tooling. 


quired operating temperature. It then 
is ready for use 

The Sur-Braze-S-2 tool illustrated was 
used as high temperature brazing fix- 
ture by an aircraft engine manufacturer 
in brazing shroud and vane assemblies. 
Cost for the ceramic casting was $2] 
an economic advantage compared to 
$435 for the conventional fixture used 
previously 
three 


ceramic. 


The earlier fixture also was 


about times heavier than the 


Low thermal expansion rate of the 


ceramic material minimum 


assures 
warpage and close dimensional sta- 


bility. 


RIG FROM STANDARD TOOLS 
SIMPLIFIES SPRING TESTING 
\n ingenious adaptation of standard 

tools has simplified a routine job at 

\ standard off-the- 


shelf force m ig gage is mounted 


General Electric Co 
n an easy to operate test fixture—result 
is speed-up of a standardized functional 
Kina 


motor-generators. Phe 


testing of brush springs for the 
matic line rf 
Hunter Spring gage is used to check 
the load developed by the Neg’ator con- 
stant-force brush springs at both initial 
and final lengths. 

\ yoke secures the force gage to the 
fixture base. A simulated carbon brush 
extends from the gage’s compression 
head. The brush spring to be tested is 

1 on a sliding carriage, and 


movement of the carriage. while the 
spring is in contact with the “brush,” 
deflects the spring. Relative movement 
between the sliding carriage and the 
simulated brush, which equals spring 
deflection, is measured on an adjustable 
linear scale mounted on the carriage. 

In performing the test the patented 
brush spring assembly is inserted in the 
sliding carriage. and the carriage is ad- 
vanced until initial contact is made be- 
tween the spring coil and the bevelled 
surface of the brush. Contact is indi- 
cated by the first slight movement of the 
gage dial and establishes the point of 

spring deflection on the linear 
Further ad- 


vance of the carriage extends the spring 


scale, graduated in 64ths. 


until maximum deflection is reached, 
and spring load is read on the gage dial. 
To complete the test, the sliding car- 
riage is backed off to the minimum 
operating deflection and the load is 
again read directly. 

All sizes of brush springs for the 
complete line of Kinamatic motors can 
be tested in the one fixture. Because 
dimensions of the different springs vary. 
the carriage mount is adjustable to as 
sure proper location of the spring with 
respect to the simulated brush attach- 
ment. An insert (made from the same 
carbon material used for the brushes) 
in the bevelled head of the steel brush 
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ROLL FORMING 
MACHINES 


Pe Dp 
qi _suinee 


Se 


LW CUT-OFFS 


RECOILERS — SLITTERS — UNCOILERS 


YODER 
MAKES THEM ALL 


. Complete equipment lines 
for heavy or light production! 


Uncoilers, slitters, roll-forming 
machines, cut-offs, pipe and tube 
mills, special machinery for fer- 
rous or non-ferrous metals are all 
made and engineered by Yoder to 
fic your specific requirements. 


Special attachments and auxiliary 
units can perform additional oper- 
ations such as welding, coiling, 
punching or embossing without 
extra labor cost while increasing 
production speed. 

Let Yoder engineering and ‘“‘know- 
how” help you get the most from 
your plant... with Yoder equip- 
ment. For full details, write to: 


THE YODER COMPANY 


5525 Walworth Ave.+ Cleveland 2, Ohio 


PIPE AND 
TUBE MILLS 


(ferrous or non-ferrous) 
INDICATE A-12-110 


CmCimee mine 





Force exerted by the brush 
spring is read directly on 
the gage dial. Knob at left 
advances or backs off the 
carriage; knob at right ad- 
justs gage height. The ball 
bearing prevents lateral 
movement of the brush 
without imposing friction 
on longitudinal movement. 


provides the same Iriction between 


spring and brush as in operation 


Height of the gage above the fixture 
hase also is adjustable so that spring 
force is always applied along the gage 
ixis. A pin-mounted ball bearing stop 
prevents lateral deflection of the brush 
without frictional resistance to longi- 


tudinal brush movement which would 


introduce error into the lorce readings 


Force f xerted by each constant-for« e 
brush spring must be the same, within 
at both initial and final 
Brush springs for the Kina- 


matic line vary in load from 


tolerance limits, 
deflections 
ipprox- 
mately 1 to 5 lb and their total deflec- 


tions range trom approximately 


1) in 





SILVER BRAZING PROCESS 
NETS ECONOMY 


ec onomic al 


High speed, 


silver brazing of component parts is pos- 


production 


sible using a_ process 
I 


developed by 
Fusion Engineering. The technique au- 
tomatically preplaces brazing alloy and 
flux onto the parts while on the produc- 
tion line, and automatic heating devices 
complete the operation. Important is 
the constant quality of the soldered 
joint 

For high-production shops, equipment 
can be 


adapted to present production 


Automatic application of brazing alloy 
and flux plus automatic heating speeds 
the operation. 


facilities with a minimum of process 
engineering. In an adaptation of the 
method to his production line, one man- 
ufacturer of fittings for internal com- 
bustion engines reported more than a 
dollars annual 
Two operators had been required to ap- 
In this 
case one operator, which cost the com- 


five thousand saving. 


ply silver solder rings and flux. 


pany four thousand dollars per year. 
was replaced with automatic equipment 
costing four hundred dollars. Material 
savings averaged 10 percent and reject 
parts dropped to less than 1% percent. 


UNCONVENTIONAL METHODS 
SOLVE MACHINING PROBLEM 


17-4-PH 


steel sliding side door closit 


How to machine a 


temporarily stumped tooling 
bide en 
Engineers brought solution to the prob- 


lem by turning to unorthodox practices 


gineers at Otis Engine 


for machining such materials. Negative 
rake angles now are d on the turn- 


I ike >, 
ot sulpho- 


ing tools instead of positive 
soluble oil is used instead 
chlorinated active sulfur-based coolants 
and cutting speeds three times those 
normally recommended are successfully 
used for both rough and finish turning 


Turning is done with a single, relatively 


small throwaway-insert type toolholder, 
having a 45-deg lead angle, primarily 
designed for chamfering operations 

Complications in this stainless turn 
ing job were extreme cutting pressures 
intense heat at the tool-chip interface 
abrasive edge wear and cratering caused 
by the high tensile extremely hard steel 
and chip breaking or control problems 
Work is done on a 16-in. Lodge & Ship 
ley 20-hp tracer lathe 

Excessive carbide wear and cratering 
seemed to indicate need for a sulfur 
based oil coolant, but eng 
cessfully attacked the heat problem by 
applying a soluble coolant so that it 
flooded the cutting edge 


ineers suc 


A series of machinability tests, in 
which engineers of the Wesson Co. as 
sisted, were run with a standard nega- 
tive-rake throwaway insert toolholder 
As a result of these tests. Wessonmetal- 
26 carbide, having high 
vear and crater resistance, and com- 
pressive strength, was specified for the 
job and results in five times the tool life. 
Combination of soluble-oil coolant and 
this grade of carbide effectively reduced 


red hardness, 
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‘voided the carbide pres 


viously had devel- 


started increasing 

ntil an optimum life 

sert was achieved at 

feed of 0.012 ipr. Depths 

32 in. from the rough and 

2 in. for finishing are unchanged. 


Origin illy the iol 


it 435 Ipm.at a teed of 0.010 ipr. Even 


» had been running 
with the soluble coolant. none of the 
gx could produce more than 
per edge. At higher speeds, 
tools were unable to com- 

1 pass 
egative-rake holder was 


ing pre ssures well 


ee 


A finish of 63 microinches, rms, is 
produced on these 17-4-PH_ stainless- 
steel sleeves in spite of the use of par- 
tially ground utility inserts in a nega- 
tive-rake holder. 


nd its geometry provides complete chip 

i on both rough and finish cuts 

ne with a quickly adjustable 

» breaker-clamp that is reset by the 

tween the roughing and fin 

a single roughing cut 

13-in. long sleeves the 

ound throwaway presents an 

1 honed effect. This fact, 

the 3/64in. radius, high 

speed and 0.005-in. feed, ac- 

counts for the quality of the finishes 

obtained. There is no evidence of rub- 

bing 

Net result of these unorthodox meth- 

ods has been a substantial increase in 

output per unit of time. Sleeve output 

per insert has been increased approxi- 

mately 400 percent with floor-to-floor 

time reduced 65 percent. The lathe de- 

partment is now able to meet produc- 

tion requirements and has at the same 

time effected significant cost reductions. 

Tool cost to completely rough and fin- 

ish one closing sleeve is now 0.08c as 
against a former cost of 0.17c. 

Success of the technique emphasizes 

the advantages of approaching such ma- 

chining on basis of specific problems. 
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How We 77] 


PROGRESSIVE DIES INSURE 


MASS PRODUCTION 
PRECISION & PROFITS 


3 Cylinder Lock Parts Produced 
with Speed and Economy! 


The ingenuity and precision designed 
into these B. Jahn Progressive Dies 
pays off in speed, economy and 
precision for millions of mass pro- 
duced components. 


In addition to eliminating many costly 
production operations, the parts pro- 
duced make up interchangeable pre- 
cision cylinder lock assemblies, mass 
produced for maximum service with 
economy. B. Jahn Dies may be the 
Key to your product profit problems. 


8 station progressive die — Stock: .040 cold 
rolled steel — Production: 80 pieces per minute. 


6 station lock part — Stock: .040 cold rolled 
steel — Production: 80 pieces per minute. 


7 station lock part die — Stock: .064 cold rolled 
steel — Production: 70 pieces per minute. 


Send for 

B. Jahn 

Brochure 
o Today- 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-111 
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GREENLEE 
. © 4 


AIR-FEED AUTOMATICS 


Eliminate Stock Pushers... 

Eliminate Scoring of Stock... 
Provide For Extra Length Feed-Out... 
Reduce Downtime During Set-Up 


Greenlee Standard 
and 


, Special Machine Tools 


Multiple-Spindle Drilling 
and Tapping Machines 


Transfer-Type Processing 
Machines 


Six and Four-Spindle Auto 
matic Bar Machines 


Hydro-Borer Precision 
Boring Machines 


MULTIPLE FEED-OUT 


Permits Greater Job Versatility 
and Added Profits 


Greenlee Air-Feed Automatics give you a competitive edge. The 
multiple feed-out arrangement offers a distinct profit advantage in 
machining many types of parts. Threads and oil grooves may 

be rolled on any portion of long shafts. Finish forming 

may be done on either end. See your Greenlee Distributor. 

He'll show you how Greenlee Air-Feed Automatics will 


pay off for you. 


E) Write today for Catalog A-405 — 
first step on the way to more profitable production 
with Greenlee Automatic Bar Machines 





GREENLEE 1992 MASON AVE. 


BROS. & CO. ROCKFORD, ILL. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-112 
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Tape-Controlled 
Welding System 


This magnetic tape tracer welding 


system permits metal parts with un- 
trimmed, out-of-tolerance, straight line 
or contour weld line edges to be joined 


in a continuous automated welding op- 


an 


iftg 3 


i 


eration. Self-powered welding heads 
1utomatically follow any type welding 
contour with a high degree of accuracy 
The system is so designed that error 
between the actual and design weld line 
is automatically corrected. 

\ mechanical probe, which initially 
detects the error for correction, is posi 
tioned a few inches ahead of the weld 
ing head to avoid weld splatter deposits 
on the probe which would hinder its 
operation 

\ loop of magnetic tape is used to 
eliminate rewinding operations. An 
head located behind the reading 


head erases the signal after it has been 


used. The tape can be used many thou- 


sand times before replacement is re- 
quired. 

Current machines use the COs are- 
however, the basic 
adaptable to 
any other arc-welding process. 


The workholding platen in the weld- 


welding process; 


tracer system is equally 
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of today 


a family of air-op 


provide nominally 
continuous clamping pressure be- 
low the weld line along the entire length 
of the part. These bronze clamp jaws 
are also adjustable to compensate for 
springback of the part and are also 
screw adjustable to compensate tor any 
wear conditions 
Expert Welding Machine Div., Ex- 
pert Die & Tool Co., 17144 Mt. Elliott 
, Detroit 12, Mick T-12-1 


Tapping Machine 
Model 10E-1125 tapping 

drills, countersinks and taps a variety 

of flanged valve bodies. The three-head 


1 
machine 


| 
i 
\ 
a 


machine, provided with 745 hp stand 
ard head units, has four-spindle adjust 
able heads and five-division index. Head 
units are provided with six-speed trans 
mission, hydraulically operated adjust- 
able feed, rapid advance and adjust 
able time delay at bottom of stroke. It 
of flanged bodies 
with different diameter of drills, coun- 


handles a large range 


tersinks and taps on a variety of bolt 
circles. 
Kaufman Mig. Co., Manitowoc, Wis. 


T-12-2 


Layout Machine 


Efficient performance of such layout 
and drill- 


in parts which do not 


operations as center drilling 
ing and reaming 
require jig boring tolerances is possible 
with the No. It can 


be supplied with hand operated screw 


2 layout machine. 


type tables, semiautomatic tables using 
gage blocks or spacer bars, or tables 
iutomatically programmed by tape or 
card, 

The spindle is fully counterbalanced 
ind upward travel is limited by a mov- 
able stop. The 


speed ratio in 


machine has an 8:1 
direct drive and back 
gears of 4:1. Use of different speed 
motors assures complete speed range 


\{ semiautomatic power feed allows 


automatic power feeding of the tool. 
Upper portion of the spindle sleeve and 


spindle are entirely enclosed by a tele- 





gu Phere 
teed rates of VU.OO15, 0.002 0.004 and 
and four addi- 
tional heavier feed rates of 0.006, 0.010, 
0.016 and 0.030 in. are 
back gear drive. 


0.0075 in. in direct drive 


provided in 
An electrical speed 


changing device has 


adjust- 
achieved through 
pushbuttons located on a pendant con- 


trol that swivels on side arm 


infinitely 
able spindle speeds 
Accurate 
spindle speed is indicated on a tachome- 
ter in the same pendant box 
Rated capacity of the machine is 1 in 
in cast iron; 7% in. in mild steel. Spit 


| eds with a 900-rpm 
variable from 340 to 2700 rpm in di 
rect drive and 85 to 675 rpm in back 
With 1200-rpm motor. spin- 
re variable 450 to 3600 rpm 
in direct drive, and from 112 t 
in back gear drive. 
Edlund Machinery Co.., 

ton St., Cortland, N. Y 


gear drive 
dle speeds a 
» 900 rpm 


Hunting- 


T-12-3 
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GBOEGGOOO 


Multiple-Disc @ Single or 
Double @ Oil or Dry Type 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


PULLMORE CLUTCHES 


ARE PRECISION BUILT 


Precision machining and grinding, proper 
hardening and the symmetrical contours of 
PULLMORE Multiple-Disc CLUTCHES insure 
perfect balance and smooth operation at 


Heavy Duty 
Over Center 


Send for This 
Handy Bulletin 
Shows typical 


installations of 


ROCKFORD 


both high and low speeds. Because of this CLUTCHES 


close-tolerance construction and compact 


design the powerful pull 
force or the direction of rotation. 


erated at high speeds. 


of PULLMORE  Contsins dic. 
CLUTCHES is not affected by centrifugal 


They 
handle loads of greater capacity when op- 


ond POWER. 

TAKE-OFFS 

Take-Offs 
grams of unique ap- 
plications. Furnishes 
capacity tables, 
dimensions and 
complete specifico- 
tions. 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., 


Export Sales 


Rockford, 


Borg-Warner International — 36 So. Wabash, Chicago 3 


lil., U.S.A. Speed 


Reducers 


G800C06e 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


114 


INDICATE A-12-114 





Vertical Shaper 
Ihe Thule Model SI-12 


shaper machines parts 


vertical 
regular 
or irregular, internal o1 
tours at one setup. ( olumn 
this heavy-duty machine I 

tegral for rigidity and to prevent vibra 


tion. Six ram speeds are available from 


to 75 strokes per minute 
It affords fast ram return at twice 


itting speed; ram brake; longitudinal 


transverse and rotary ments by 
either hand or power feed; and power 
rapid traverse in three directions. The 
ram swivels 12 deg in vertical plane. 


includes 24-in. 


diameter built-in rotary tabl 


Standard equipment 

e arranged 
for both crank indexing and direct in- 
dexing, 


automatic pressure lubric 


and V-belt drive from 5 hp main motor 
Austin Industrial Corp.. 76 Mamaro 


neck Ave., White Plains, N. Y. T-12-4 


Tap Holder 


Compact Bilz tap holder made in 
West Germany, combines precise ball 
bearing length compensation, nonfric- 
tion torque and axially parallel float 
ap sizes or taps can be changed quick- 
ly without tools 

Be ause of the length compensation 
features, precision threads are possible 
regardless of the type or condition of 
the machine used. There is no shaving 
or scuffing of thread flank angles, and 
ordinarily no changes of lead screws 


Axially 


action permits the tap 


when tap sizes are 
parallel floating 
to compensate for all I lar differ- 


changed. 


ences in alignment 

Preset adjustable torque 
built into the tap adaptor. Taps can be 
bottomed without danger of breakage 


( ontrol is 
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ible dullness of taps can be pre 
onstant 


maintained regardless of slippage. Bilz 


torg it ettings itt 
holders have a range from No. 0 ma- 
chine screw size up to 2! in. 


\ compensating holder is available 


with a tap capacity up to 4% in. with a 
The holder has 


no reverse and must be used with a 


diameter of only 34 in 


reversible spindle. 
{2 M Smith Tool Co.. 
Ave., Detroit 27, Mich. 


14644 Puritan 
T-12-5 


Fluid Powered Drive 


\ compact fluid powered one revolu- 


tion drive produces smooth, quiet, in- 
stant high torque through fluid motor, 
planetary reduction and solenoid actu- 
ated starter. A built-in valve compen- 


sates during movement and unload 
while stationary. 
Rapid, smooth acceleration and de 


celeration, as well as positive stop are 


provided by a cam and adjustable finger 
lever arrangement. The unit, which is 
available in a range of output torque 
capacities and speeds, may also be ar- 
ranged for manual or mechanical start- 
ing, or multirevolution operation. 
Constant-Flo Div., John S. Barnes 
Corp., 301 S. Water St., Rockford, IH. 


T-12-6 


December 1958 


Cutoff Blades 


Grinding technique used tor Mo-Max 
T-shaped cutoff blades assures high ac- 
Head and 


s equidistant from the 


curacy in all dimensions. 
body are alw iy 
center line thus providing complete in- 
terchangeability and saving setup time. 

Top of each blade is ground with a 
radius, so that chips 


are crimped. As 


a result chips are narrower than the 
blade itself to 


tool, minimum scoring on the. sides of 


permit a cool running 


the cut and easy application of coolant 
The blades are available in two hig! 
Mo-Max ind Mo-Max 


cobalt for diff ilt jobs where 1 hi 


' a oe 
speed steels 


degree of red hardness is required 
The Cleveland Twist Drill Co., 1242 


E. 49th St., Cleveland 14, Ohio. T-12-7 


Height Gage 
Readings to ten 
made on this Height Master gage that 


thousandths can be 
features an easily read micrometer 
s¢ ale. 

The unit. which ranges up 


hoth } 


as both height check 


ing and isuring instrument 
Accuracies ar red within fifty mil- 
lionths of 

Dial indicator 
er accessories are supplied as standard 
equipment 

The Challenge Machinery Co., Grand 


Haven, Mich. T-12-8 


offset scribes and oth- 


Hardness Tester 
Developed 

ell hardness testing where location of 

the test 

chine 


for high-production Brin- 
must be accurate, this ma- 


determines workpiece position 
before it can operate. A precision limit 
switch in the table fixture must be 
depressed by the part before the knee- 
actuated becomes 


cycle-switch ener- 


gized. Cycle time is two seconds. 








< 7 
| ee i 
esacee 


ner Toolmakers’ Microscope used to measure 
typical piece part. Co-ordinate range 4" x 2 


Precise measurement to 
0.0001” and 1 min. of are 


Gaertner 
Toolmakers’ Microscope 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. Ideally suited for mak- 
ing a wide variety of precision measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 

With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 

The Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern- 
ment Gage Laboratories, and by prime 
contractors and their subcontractors. 
With all parties using the same measur- 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized. 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 


Low, compact built-in rotary stage reads to 
1 minute of arc throughout 360° range. 
Minimum overhang of stages 

Full 2” precision-lapped lead screws with cor- 
rection device 
Straightforward, 
system. 


direct, uncomplicated optical 


Features that assure you of 

EASY, CONVENIENT OPERATION 
Independently rotatable cross hairs in protrac- 
tor ocular speed up measurements, simplify 
measuring procedure. 
Convenient location of ocular eyepieces for ease 
of reading 
Built-in transformer and plugs for all 
illuminators 


Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 
Thread and radius templates, camera and spot 
ting attachments, fine motion focus, variable 
magnification available 
If you have a special measuring problem, our 
staff of representatives will be happy to consult 
with you. The service and engineering facilities 
of the manufacturer are always immediately 
available to help you 


Write for Bulletin 147-56 
Designed and manufactured by 


The Gaertner 


Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, II! 
Telephone: BUckingham 1-5335 

INDICATE A-12-115 





A system of colored lights indicates Multipurpose Machines— 


relative hardness of the part under 


test: whether too hard, too soft, or Interchangeable Heads 


icceptable. The machine can distin- TS ge Pe eee a 
guish a difference in diameter of im- 
designed for interchangeability of jig 
pression of 0.1 mm. Limits for the ; 


a boring, jig grinding and optical projec- 
Brinell range to be indicated by the = | I 


: tion measuring heads on one base; di- 
lights are selected by using pieces of ; 
: rect numerical readings of settings: and 

known hardness. ‘ 
. built-in compensation for thermal ex- 
After the limit switch and cycle 
, pansion. 
switch have been actuated, the tester ' : : 
Change from one head to another 
applies full hydraulically applied load ; 
: : takes only minutes. Individual heads 
(which is adjustable). signals the hard ‘ 
: : ire mounted on a rigid bracket sup 
ness, and withdraws the  penetrator ; 
. ported on a heavy base Anv of the 
automatically. Penetrator ram has a 
three types can he used isa single pur 
maximum travel of Ll in. A gage on the 
pose machine, or all three as a universal 





front of the machine is periodically 
used to check the applied load. 
Steel City Testing Machines, Inc.., 
8817 Lyndon Ave., Detroit 38, Mich. 
T-12-9 


machine with but one base. 

lable measurements can be read di 
rectly in numbers to 0.0001 in. without 
conversions or interpolations. Actual 
positioning accuracy falls within 0.00012 





in. The range of coordinate readings 


for the jig boring and jig grinding ma- 
chines is 15.75 x 10 in. Worktable area 
for these machines is 25.6 x 11.8 in. 


Be aa: : Besides built-in compensation for 
STILL ANOTHER % thermal expansion, additional thermal 
FIRST! 











Lodding, Inc. announces a completely 
automatic clamp (patent pending). This new Lodding 
production meets the need of the metalworking indus- 
try for a compact, automatic and heavy-duty clamp. stability is provided by a special air 
Air operated and cam locked to hold clamp locked in duct that dissipates heat generated from 

5 the drive motor and by an extra large 
any event of air failure. Note the compactness (the 
air cylinder is under the clamp). Delivers ten times line constant gearbox temperature 
pressure. All wearing parts heat treated. Overall Boring spindle of the jig boring ma- 


dimensions are 3” wide, 358” high and 8%” long. chine has 20 different speeds from 40 
to 3150 rpm and six different feed rates 
either up or down. Maximum work 


L °o D D | ee G P I the ¢ a height is 24 in. On the jig grinding 
WORCESTER 1 MASS machine, the grinding spindle has 12 
, 


planetary motion speeds from 40 to 500 


amount of oil to maintain practically 





6814 x Weaters hats are sh NE Rete Pepeeeses a. rpm and infinitely adjustable gr inding 
Los Angeles 47, Calif. TRinity 5-7065 Evanston, III. speeds from 15,000 to 60,000 rpm. All 
Pleasant 3-1553 AMbassador 2-2273 








types of grinding can be performed. 








The measuring machine will- perform 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-116 
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ill types of measuring operations It 
projects images on a screen 7% in. in 
diameter to a magnification of 10 or 
20X. Useful measuring table data area 
18.7 x 10.6 in 
Cosa Corp.. 405 Lexington Ave., New 


York 17, N. ¥ T-12-10 


Cutting Tool 


With this twin point drilling, boring 
end milling tool, it is possible to 

in metal from a solid and 

ize Two movable 

blades are designed so their combined 
point is the center of ares of two ball- 
bearing grooves in the adapter. Two 
holes in the blades retain bearings 
which control the blades as they are 
swung in and out to cut different diam- 
eters. This leaves the drill point always 
on center, Adjustment or blade change 








— 








Body of the tool 

onstruction. 
lled the Trocki ball-bear- 
is available in four 
from 7, to 22 in. It can 
be used in regular or radial drill 
presses, lathes, screw machines, turret 
lathes, vertical machines or jig borers. 
Erie Precision Products Co., 1346 E. 


12th St., Erie, Pa T-12-11 





USE READER SERVICE CARD ON PAGE 
135 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Directional Control Valve 


Compact, 44-in. four-way, two-posi- 
tion, detented, dual solenoid operated 
directional control valves have accurate- 
ly machined grooves to insure positive 
ind consistent results. These Mighty 
Midget continuous duty solenoids 
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Reduce air costs 


with 


PRESSURE 
REGULATORS 


For Air and Non-Corrosive Gases 


} \ _ LARGER 
LARGER \ PASSAGES | 
DIAPHRAGM . - 


—— 


\\ LARGER VALVE 
OPENING 
SJ GS, 


ao” 


- 
@” let 
¢ " 
‘ 
j , 
1 
‘ 
‘\ 
« BALANCED 
we VALVE 


r— a 


a 


aa / 
IMPROVED BAFFLE » 


Cut Maintenance Costs Swe 


Most air operated equipment has one pressure at which it operates 
most efficiently. Above that pressure, equipment wears excessively with 
no significant increase in output, and compressed air is wasted. Norgren 
Pressure Regulators reduce line pressures to the desired working pres- 
sure, produce better equipment performance and longer life, lower 
maintenance and compressed air costs. 


Highly Accurate over a wide operating range. 


Regulated Pressure Held Constant even with widely 
fluctuating line pressure and rapidly varying air flow. 


Large Flow Capacity—oa. Balanced valve construction; 
b. Large effective diaphragm area; c. Improved baffle 
and siphon performance; d. Large passages; e. Large 
valve openings. 


Also regulators for water, oil, other liquids and steam. 


For complete information, call the Norgren Representative listed in 
your telephone directory—or Write for Descriptive Literature. 


I, ts Norgnen... Gti Dependable, 


3447 SO. ELATI STREET © ENGLEWOOD, COLORADO 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-117 





a j 
- > Q 
P M32 with 1” : 


diameter dial 


| M31 with 1 9/16 i 
- diameter dial z 


| - 


RUGGED ALINA 


DIAL TEST INDICATORS 
built-in ball bearings 


for greater sensitivity —reduced pressure —improved accuracy 


@ Jeweled @ Shock Proof @ Range .032” @ Graduated .0001” 
@ Reading 0-20-0 @ Fully reversible contact point 


Available with a wide variety of rectangular or round shanks 
The instruments shown here a P part of a mplete ! -” * prec sion 
DIAL TEST INDICATORS of a 


— Wr 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-118-1 





NOW — You can control rake or hook angle and in- 


sure accurate indexing of cutting edges* 
of taps with the BLAKE FLUTE GRINDER. 


*Just as necessary on 
taps as on milling 
cutters 


This accuracy will result 
in uniformity of hole, 
much longer life for 


your taps anda surpris- Keep it sharp — Make 1 tap do the 
ing savings in tap costs. work of 6 with The Blake Flute Grinder. 


Write for bulletins on BLAKE Tap Sharpening Machines 


Vows BLAKE oe 
as. INC. 


450 CHERRY ST. WEST NEWTON 65, MASS. 


Exclusive Distributors of: 


Black Diamond 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-118-2 
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whit h 


provide smooth, quiet shifting 
ire particularly adaptable to remotely 
control direction of flow for hydrauli 
ictuations 
low capac itv Is 

pressure is 1000 
mounted horizontal or 

ivailable in manifold o 

John S. Barnes 

t.. Rockford, Ill 


Casting Plastic 


Cravity casting plast c is intended for 
production of light metal dies, short-run 
gages and similar tooling. Polyplastic 
B is nontoxic, nonirritating and nonad 
hesive, and does not present a fire haz 
ard The plastic is dimensionally stable 

has excellent flow characteristics 
parts are strong 
tougt 
Scientific Abrasives 


P irk Ridge, Ill. 


Tap and Die 
Grinding Machines 


On this thread cutting tool resharp 
ening equipment, any operation involved 
n the resharpening of thread cutting 
tools can be easily done 
ent grinding attachments 

The machine 
models. On both. 


solid and contains the dust extractor 
Model RS 2 also contains wet grinding 
equipment in the base. The table is 
movable by means of a steel band con 
trolled by a hand lever. Side movement 
is limited by a central stop adjustable 
by a clutch. The revolving spindle car- 
rier is adjustable vertically and hori- 
zontally. Standard grinding wheels and 
mounted wheels can be used. Both ma-’ 
chines grind the chamfer as well as the 
flutes, either straight or spiral 

Model RS l'is suitable for resharpen- 
ing taps up to 13/16 in. with a max- 
imum length of 6 in. and dies up to 4°54 


The Tool Engineer 





in. OD. The Model RS 2 chamfers drills 
with a maximum diameter of 8 in and a 
total length of 12% in. It can grind 
flutes of straight or spiral fluted taps 
ind supply them with correct rake 
ingle. The Model RS 2 grinds taps with 
1 maximum diameter of 4°4 in. and a 

iximum length of 12% in. Grinding 
spindle speeds are: 5600 and 22,000 for 
the RS 1; and 3800, 6000, 12.500 (22.- 
500) for the Model RS 2 

Reime Div., P. O. Box 92, Pompton 
Lakes, N. J T-12-14 


Automatic Tracing System 


\ hydraulic tracer and machine tool 
control system identified as the Synchro- 
Trace system is adaptable to all makes 
of milling machines as a complete at- 
tachment for die sinking and mold mak- 
ing. With it. a mill can be used as con- 


ventional mill, with hand or power feed, 
or as fully automatic die sinker. 

Pick feed on either cross or longi- 
tudinal feeds are infinitely adjustable 
from 0.002 to 0.250 in. Cutter feed is 
uniform regardless of angle or shape of 
pattern, and vertical walls are easily 
duplicated. Stylus oversize remains con- 
stant, regardless of feed rate. 

Dept. SM, True-Trace Sales Corp., 
P. O. Box 3307, El Monte, Calif. 

T-12-15 


Metal Coating 


A metal coating, called Dunal, per- 
mits units to be first coated before being 
bored and machined. 

During tests a production casting 
coated with the finish was put through 
a boring machine, then degreased and 
cleansed under high temperatures. A 
series of units were force fitted into the 
casting under extreme pressure and 
heat. Examination of the casting found 
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TJ spacemaker cylinder 


Quality Engineered 


to give quality results 


with Extras... 


at No Extra Cost! 


You get more—much more—when you 
specify and use any of T-]’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras . that are STANDARD, AT NO 
EXTRA COST! 


Designed to eliminate tie-rods, providing 


greater strength ... saves space . . . reduces 
manhours and costs in all push-pull-lift op- 
erations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 
SM 155-3 with complete engineering details. 
[he Tomkins-Johnson Co., Jackson, Mich. 


€2)) TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINOERS CUTTER 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


METAL PISTON ROD SCRAP. | 
Standard oat No 


NEW "SUPER" CUSHION FOR 
AIR Standard at No 
Extra Cost! 
CHROME PLATED CYLINDER 
BORES AND PISTON RODS 
m Stendard at No Extra 
Cost! 
ONE PIECE PISTON 
Standard at No Extra Cost! 
NEW ‘‘SELF-ALIGNING" 
MASTER CUSHION FOR HY- 
DRAULIC USE . Stand- 
ard at No Extra Cost! 
NO TIE-RODS TO STRETCH 
Standerd at No Extra 
Cost! 
STREAMLINED DESIGN 
Oil Pressure to 750 P.S.1.— 
cir to 200 P.S.1. Standard at 
No Extra Cost! 
FORGED SOLID STEEL HEADS 
. Standard at No Extra 
Cost! 


INDICATE A-12-119 





no sign of cracking or marring and the Form and Punch Shaper 
coating was intact. 

subjected to 
ilkali and acid baths, extreme cold and 
high 


The casting also was Machining tapered punches or forms 


within a range of 3 deg is possible 
temperatures. After the casting with this universal shaping machine, 
was dented and disfigured by hammers, 
the Dunal coating was left uncracked 


or marred. 


which can 
kinds 
surfaces and punches with curved necks 
0.00025 
in. in one setup. Incorporated into this 
K-15 shaper are speeds of 50, 75 and 
. Carlstadt, N. J 110 strokes per minute; 

T-12-16 up to 6 x 614 in.; 


+ 


produce contours of all 


The machine also can produce 


The coating can be either dipped or 
sprayed and then baked for a perma- 
nent finish. 


J. Landau & Co.., Inc 


to a guaranteed tolerance of 


a working area 
stroke 0 to 6-1n 





ler eth to be- 


punch shaping. maxir 
radius 514 a choice of 
220 or 440 


volts 60 cycles. 3 phase; built 


ginning ot 


electric direct-drive motors 


Corouney r 


Carbide-Tipped 
SHELL END MILLS re pcs, poe ar ding 
Have 


| | a coordinate chuck that permits machin- 
ing of radii, angles and tapers, auto- 
@ FASTER, EASIER, matically. 
Exclusive REGRINDING All controls and operational parts 
Coromant teeth are seated at a 


: higher angle than is required ire incorporated into the machine and 
lghner angic la sre eC 
Triple- by the radial rake. You sim 
Economy 


in lubri- 
cluding 


cation, i instant sto 


pping; and 
a base with enclosed tool cabinet 


The s 


irregularly 


haper, which turns out precise 
shaped stamping and elec- 


trode punches, employs a large dividing 





completely encased. 

- g ) 55 ings S 
ply grind a suitable primary Jer oy Mfg. Co., 455 Living ag t., 
land along the cutting edge Elizabeth, N. J T-12-17 
rather than taking off the en a - 
tire top surface of the blank oromant Design 


as required by conventional 


Design 


type. Coromant 
and grinding wheels. 


(2) LONGER TOOL LIFE 
Streamlined Coromant 
body minimizes the amount 
ol carbide removed in regrind 
ing. You retain far greater tip 
the life of the 
cutter than is possible with 
conventional designs 


EASIER, MORE 
ECONOMICAL CHANGE 
OF RADIAL RAKE 
Coromant cutters have extra 
angle capacity” 
less carbide removal. 


thickness for 


Coromant S 26 
For Face Milling 
and Square 
Shoulder Milling 
Available in3 sizes 


— i 


2) 
e+, 
a 


CHICAGO 


Saves time 





r 


Conventional 
Design 














require 


For complete data on 
all sizes of these Coromant 
mills ask for this free folder. 


SANDVIK STEEL, INC. 


1702 Nevins Road, Fair Lawn, N. J. 
SW 7-6200 * In N.Y.C. Al 5-2200 


230 N. Michigan Ave., FR 2-5638 


Coromant § 27 
For Heavy Duty 
Face Milling 


CLEVELAND 


DETROIT 


Availabl 
vailable in 3 sizes LOS ANGELES 


3338 South Malt Ave., 


In Canada 


8650 Brookpark Rd., ON 1-3205 


14131 Puritan Ave., BR 3-8474 


RA 3-9116 


SANDVIK CANADIAN LTD., Montreal, Toronto, Vancouver 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-12-120 





Milling Cutters 


Microfinish milling cutters designed 
for milling aluminum and magnesium 
to tenths, hold a 30-microinch finish or 
better. This type milling cutter, known 
is Microcut, has highly finished cutting 


edges and polished flutes. It is avail- 
able in the inserted. wedge type and 
solid type cutters, including high-speed 
steel, cast allovs and carbide. 

The O. K. Tool Co., Ine., 
N.H 


Milford, 
T-12-18 


Slide Head 


This universal lathe slide head pro 
vides accurate boring 
ing, and backfacing. Designed for easy 
precision use, the head allows quick 
hairline 


recessing 


groovy 


adjustment of cutting tools by 


The Tool Engineer 





aa 
tl 


Dove tail 


ind taper » construction ot thi 


e screy 1 dial principle 
head 
‘ 


assures rigid 


ity. 

The slide head requires minimum set- 
up time and it is useful for medium runs 
of either rough or finish work. It is 


manufactured to fit No. 3 Warner & 


and No. 


(Adaptors are 


. No. 3 Jones & Lamson, 
} Gisholt turret lathes. 
available for 


Swasey 


all others, including ram 
or saddle type turret lathes. 
G/K. Products 


Rosemead, Calif. 


T-12-19 


Dual Image Comparator 


On this dual image production com- 


parator, two simultaneous images 


through optical systems are 


Effects of 
immedi- 


separate 
presented for the operator. 
adjustments in one plane are 


ately apparent in the second plane 


Fast, accurate checking is _ possible 


without resetting the part and repeat- 
ing adjustments. 

The unit shown is used in checking 
runout of worm and disk assemblies for 
Magnifications, in 
are alike for both images. 
Screen size is purposely reduced to in- 
clude only the salient features in ques- 
tion. Screen and fixture adjustments 

re provided so that setting to a master 


watt-hour meters. 


this instance, 


or changes in specifications may be ac- 


commodated. The optical systems are 


1958 


December 


designe d tor tl pecinh¢ ob anc 
by the manuf | Compact 


Pneumatic Feed 
Attachments 


of bench space Line of heavy duty drill 

Optical systems may be of differ- feed attachments provides automatic or 
differing focal semiautomatic precision control of spin- 
parallel dle feed and standard 
is shown, or intersect- single and drilling 


sign, the unit occupies about 112 


press air 


ent magnifications, ot 
lengths. The 


projec tion patl : 


optics may be retraction on 


multiple spindle 
machines. 
rious magnifications and part sizes This 


ing paths. Screens to accommodate va- 
package 
square to 20-in in be installed easily on any make of 


drill 


adapters to fit the 


compact conversion 
range trom 3 x 
diameter, with separate screens for each heavy duty press, using pinion 


machine. It will 
requiring up to 


view or pot mages 


appearing on a 
single scree Triple systems fer check- handle applications 
? 000 lb total drill pont pressure, and 


will duplicate 


nt oordinates or teatures at one 
time, also are 
Stocker 


Mass. 


possible 
& Yale. Ince.. 


any hand pressure. 
Marblehead, 
T-12-20 


double-acting 
cylinders in tandem: 


Power is from twin 


pneumatic an ef- 








Heavy duty attachments 
increase versatility 
of dependable, low-cost 


GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 


Heavy Duty Vertical 
Milling Attachment 


A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations . . . with GREAVES MILLS. 

Make your own comparison of 22 specifications of 
Greaves and 7 other leading milling machines. 





Heavy Duty Offset 
Vertical Milling Attachment 


Extra size table 
with 34” travel optional 
at extra cost. 


GREA MACHINE TOOL Co. 
2303 exten Mag Cincinnati 2, Ohic 


Send Com I will make m 

of GREAVES MATL Sith coh etny Own compaioon 
ormation on Attachments d Accesso: 

GREAVES MILLS. “gst aoe Se 


Toolmakers Overarm 





NAME 
FIRM 
ADDRESS 
city ZONE 


TITLE 


STATE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-121 





fective hydraulic checking mechanism 
provides precision tool control. The 
cylinders, designed for operation at air 
pressures to 100 psi supply thrust for 
the downward feed of the spindle, and 
automatically retract it to the starting 
position after reaching a preset depth 
limit. A Micro-Valve maintains uniform 
under heavy 


control of air pressure 


duty machining operations to assure 
accurate tool feeding. 

Renco-Aire, Div. of Cleveland Indus- 
. 64 Old Or hard, Skokie. Ill. 


T-12-21 


tries, Inc 


Power Packages 


Line of self-contained power pack- 
ages for producing hydraulic power 
from an electric source incorporates an 
electric motor, hydraulic gear pump 
with integral relief valve, check valve 
and reservoir in one assembly. Pressure 
loaded bearings automatically compen- 
sate for wear to assure high volumetric 


eficiency and long life. Fewer moving 





BIG--for big 


NEVER SEND A BOY—here’s the Knu-Vise clamp AO-200. 


LAPEER CLAMPS FOR ARC WELDING 


In the plant of a midwestern automotive 


parts manufacturer, air 


operated Knu-Vise clamps are an important part of a work holding 
fixture for arc welding. Shown is the operation where center hubs 
are welded into the “high clutch splitter housing for automatic 


truck transmissions. 


No ate for a panty-waist, the husky — “0 clamps have to grab 


are part of a family 


of more than 150 models ‘of clamps and pliers designed to do 
a tremendous number of holding jobs. Some are air- operated, 
others hand operated. All of them do workhorse jobs in industry 
holding big parts, small parts, unwieldy parts. Write today for 


more information. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


3053 DAVISON ROAD 
LAPEER, MICHIGAN 


WESTERN DIV.: 
4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


CANADIAN DIV.: 


PECK and LEWIS CORPORATION 


HIGCINSON EQUIP. SALES LTD 
113 Pettit Road, Burlington, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-122 
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parts minimize maintenance require 


ments. Capacity of the gear pump 
ranges from 0.36 to 0.80 gpm. The 
line has integral relief and check valves 
and provides control of the load in lift- 
ing, lowering and holding positions, 
even in cases of motor stall 

Wooster Div., Borg-Warner Corp.. 
Wooster, Ohio. T-12-22 


Gage Checker 


This testing device checks accuracy 
Barrel of the instru 
ment is accurate to 0.000030 in. Grad- 


of dial indicators. 


uations on its 8-in. diameter ring 
accurate to 2 sec of ; arc of the 


cumference. The portable testing unit 
is capable of checking indicators with 
direct to 0.0001 in. 
Its cast-iron base, with three point 


ranges up to 1 in., 


suspension, is tilted to proper angle for 
easy reading. 
B. C. Ames Co., Waltham, Mass. 


T-12-23 





USE READER SERVICE CARD ON PACE 
135 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Injection Molding 
Machine 


Model 703 6-0z injection molding ma 
chine permits economical production of 
large or small pieces. All thermoplasti« 
materials can be molded. Plasticizing 
capacity is 80 lb/hr; rate of injection 
is 465 in. */min., and injection pressure 
is 19,600 psi. 

Design combines vertical clamping 
with horizontal combing. Degated parts 
are ejected horizontally and can be de- 
posited on a conveyor to minimize 
scratching or other damage to surfaces. 
Barriers can be incorporated into the 
horizontal comb to sort different pieces 
of a family mold into separate bins, as 
well as sprues and runners. Pieces can 
be kept oriented with respect to each 
other exactly as they were molded; this 
permits automatic packaging at the ma- 
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{ 


ine and may facilitate iutomatic is- : 
sembly operations later on 

Vertical configuration of the Model " 

703 simplifies mold setup and facilitates be 

handling of inserts in semiautomatic 


molding operations. It eliminates over- Bx Different 

hanging loads on press platens, con- 

serves floor space, and provides an efh- 1 Ml a 4 

cient mold working height. /2 End Mil Ss 
Positive shutoff at the injection nozzle 

permits the molding of nylon without from STOCK a 


“drooling” and without changing the 
nozzle. This nozzle shutoff feature also 


permits prepacking the injection cylin- 
der at high pressure, simultaneously 
with the cooling cycle, and gives fast 
filling and compression and good plas- 
ticizing. 

rhe injection plunger can be re- 
tracted instantaneously, even before the 
gates are fully set up. Cycle time is 8 


secor ds fron nok pening > >. = 
rom meld Opening to the bs Most tool manufacturers would list many of these 


é ec had : tools as “spetials”. At Brown & Sharpe they’re 
F. J. Stokes Corp., 5500 Tabor Rd.. all “standards” —off-the-shelf. 

Philadelphia 20, Pa. T-12-24 . See your distributor. Never before such tooling 

; service! Saves worry, waiting and costly “special 

tooling” over and over again. 

Moral: Whether it’s High Speed Steel, Carbide 


ginning of fill 














, . Tipped or Solid Carbide . . . for production 
Collet Close prope improvement, specify B&KS—NELCO. 





Nonrotating air powered collet closer = ; ‘oe 
for the R-0 universal form relieving fix- SEND FOR CATALOG—To: Cutting Tool Divi- 
sion, Brown & Sharpe Mfg. Co., Provi- 
dence 1, Rhode Island. 


ture facilitates interchanging of tools 
and adapts the equipment to high-speed FOR THAT EXTRA EDGE IN PRODUCTION 


production sharpening. 


The closer operates on shop air at Brown & Sharpe 


60 psi and is actuated by a double act- 
ing foot operated valve: the collet is CUTTING TOOL DIVISION 
locked closed when the bottom pedal is 
. HIGH SPEED STEEL CUTTERS 
depressed and stays closed until top 
pedal is depressed. NELCO CARBIDE TOOLS 
The chuck and draw bar assembly 
are mounted in the standard motor PROGRESS IN PRECISION FOR 125 YEARS 
driven fixture without alteration. The > a 

draw bar rotates in the closer on a pre- — 








FOR FURTHER NFORMATION, USE READER SERVICE CARD, INDICATE A-12-123 
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The Taft-Peirce 
CompAlRator... 
all-in-one package for gaging, 
size sensing and measuring 





ft-Peirce Model £ 
r with hose-mountec 
r Pl 9 Gage Th Chuck at left is mounted on motorized 
es ost, vis 7 

iuanidy diemamiaies ound fixture. 
lity. Air Plug Gages 

sed for through-hole, blind 
and counter-bored hole es 7 
=: hia ane Aelia ein cision needle bearing and thrust is 


mited depth taken on two shielded ball thrust bear- 
handled 
ings. 

Royal Oak Tool & Machine Co., 
29800 Stephenson Hwy., Royal Oak, 


Mich. T-12-25 


is 
CompAlRators are simple, portable units for bench or machine inspection, for adaptation Abrasive Belt Grinder 
to in-process gaging; and for use with a variety of fixtures for shop-wide use. Designed for 

‘ faces where clearance is a major factor 

as well as to handle small jobs, Model 
TS-90 abrasive belt grinder uses a 90- 


in. belt in widths of 1 or 2 in. It is 


grinding inside sur- 


| 


Air Snap Gages used with the The new Air Capsule provides 
Model E CompAiRotor pr direct contact gaging adapt- 
vide greater economy and able to a wide variety of ap- 
more gaging flexibility for plications. Replaces standard 
checking production or job lots AGD diol indicotors 


The new Model E CompAIRator is a compact, low-cost basic air 
gage for use with a wide variety of gaging accessories. It features the 
exclusive Taft-Peirce Velocity circuit which produces fast, accurate 
readings, and can be quickly changed to any one of four magnifica- 
tions for extra versatility. The smallest diameters ID’s to .055” — 
can be checked, as well as tolerances from .0001” to .125”. 

In addition to the standard features shown above, special fixtures 
can be designed for practically any application. Maximum economy 
can frequently be obtained by using two-and-three-dial CompAIR- 
ators to measure combinations of dimensions at the same time, thus 
saving time and increasing accuracy. 

Try Taft-Peirce CompAlIRator Gaging in your Plant. Your 
nearest Taft-Peirce representative is ready to show you the Model E 
CompAlIRator plus examples of a wide variety of gaging systems 
which can save you time and money. Call or write today. 


suitable for removing flash or parting 
lines on nonferrous castings, molded 
rubber and plastic parts; for sharpen- 
ing special shape dies and for sanding 
of wood scroll work. A rubber covered 


contact wheel and adjustable tilting 
TAKE IT TO Tip ca ace ietanecae 

table are available accessories. 
Grinding & Polishing Machinery 


TAFT-PEIRCE MANUFACTURING COMPANY Corp., 2530 Winthrop Ave., Indianap- 


WOONSOCKET, RHODE ISLAND olis 5, Ind. T-12-26 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-124 
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Flow Indicator 


This safety signal shows at a glance 
whether flow is taking place. It incor- 
porates a chromium plated ring that 
spins under a glass dome during flow 
ind prevents chance of misreading. Ap- 
plications are to water cooling systems, 
lubricating systems and the like. 

The variable flow indicators can be 
easily reset in the field for high or low 


range. They are available with die-cast 
brass body in Mo, 34 and 1 in. pipe 
sizes for flows from 0.72 to 24 gpm. 
Other models are available for flows 
from 0.075 to 120 gpm in pipe sizes up 
to 3 in. 

McIntosh Equipment Corp., Walker 
Crosweller Div., 15 Park Row, New 
York 38, N. Y T-12-27 
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Thread Cutting Machine 


[The Jaggi MF-57 semiautomatic 
thread generating machine, which cuts 
accurate external and internal threads, 
can be economically used for lots of less 
than 10 pieces. It can be operated easily 
by unskilled labor. 

The machine utilizes the “thread 
whirling” principle in which tungsten- 
carbide tools whirl around the work 
component, cutting threads that are ac- 
curate in pitch diameter and_ very 
smooth in finish. The threads can be 


t 


ee 


ar 
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> 
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CASE HISTORY /19 
MAJOR AUTOMOBILE MANUFACTURER 


OPERATION Boring 20 holes around 4%” 
0.D. x 3” 1.D. Stator Blade Rings 


MATERIAL Cast Iron 
SPEED-FEED 8,000 r.p.m. at 10” per min. 


TO L stock removal .014” 
© 
Series 2010 PRODUCTION 10,000 holes per grind. Use of 


this Atrax tool reduced number 
of special machines needed to 
maintain production from 18 to6. 





CASE HISTORY #30 
MID-WEST PUMP MANUFACTURER 


OPERATION Plunge cut to %” depth using 


milling machine 
MATERIAL Beryllium Copper 
SOLID SPEED-FEED Siow speed-hand fed 


CARBIDE PRODUCTION Extremely fine surface finish 
BUR resulted with virtually no wear 
Shape A-184 on Atrax Solid Carbide Bur. 





CASE HISTORY #31 
EASTERN AIRCRAFT MANUFACTURER 


OPERATION  Reworking and salvaging hard- 
ity \ ened dies and fixtures for 

: (LA, retooling program 
MATERIAL Hardened steel Rockwell C-58 
END MILL and case hardened materials 
Series 1505 SPEED 


1200 r.p.m. with hand feed 
(Slow Spiral) 


PRODUCTION Atrax Solid Carbide Slow Spiral 
End Mills used on this rework 
and salvaging application 
proved extremely successful in 
time and material savings. 


ie i -ee wee ©) Geete] fay Y.-B 4 


Newington 11, Connecticut 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-125 





Twice the Power! 


Twice the Life! 


Slightest pressure of the tap against 
the work causes the clutch to be 
fully engaged. Straight-line action 
of this new clutch provides a 100% 
driving surface, eliminates any slip- 
page. This basic design feature 
results in twice the power of the 
former model, with clutch life more 
than doubled. 


FLEXIBLE & 
SHAFTS & 
MACHINES 





Here is the new Jarvis “Torqomatic” 
tapping attachment—completely re- 
designed inside and out! The rugged 
magnesium body now houses a unique 
clutch with “straight-line” action... 
response to fingertip pressure on the 
drill press handle is instantaneous. 


Jarvis Torqomatics are tortionally- 
driven and may be run at optimum 
speed for the material being tapped. 
Because it operates with the least 
amount of pressure on the tap itself, 
a Torqomatic keeps tap wear and 
breakage at a minimum . . . pro- 
duces accurate threads hour after 
hour. 


Torqomatic tapping heads are avail- 
able in 9 standard models, with 
chuck capacities of %6”, %”, or Ve”. 
They can be furnished to fit any drill 
press or tapping machine. For a real 
demonstration of tapping speed, 
accuracy and trouble-free perform- 
ance, get in touch with your Jarvis 
representative! 


HSS & 
CARBIDE 
TOOLS » 


SCREW 
TAPPING 
HEADS 





JARVIS CORPORATION * MIDDLETOWN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-126 





started at any given place on the work 
component and require no previous re- 
cessing. Single pitch as well as multi- 
pitch threads can be produced. Speeds 
of both the tool spindle and the work 
carrying spindle are readily adjustable 
to job requirements 

Maximum diameter of the external 
threads produced on the machine is 2°, 
in. or, with special toolholder, 3%, in 
Maximum diameter of the internal 
threads is 3%¢ in., the minimum internal 
thread diameter is *x, in 
30 Park 
T-12-28 


Carl Hirschmann Co., Inc 


Ave., Manhasset, N. Y 


Powder Compacting Press 


[wo entirely different materials can 
be compressed in the same operation by 
this automatic hydraulic powder com- 
pacting press. Two independent shuttle 


type feed shoes and hoppers make pos 


sible compacting at production speeds 
ip to 15 per minute 

Models of this type are built in 50, 
100. 200. 300 and 500-ton sizes and will 
compact both layers of material into 
one unit in one operation, accurate as 
to weight and dimensional tolerances 

Kux Machine Co., 6725 N. Ridge. 
Chicago 16, Ill. T-12-29 


Vertical Miller 


Bench type vertical milling machine 
with automatic feed is suitable for rap- 
id production of small parts for me- 
chanical instruments where accuracy is 
vital. The motor is mounted separately 
to allow fine finishes and chatterless 
operation even at high speeds. 

The machine, made by Erhard Jauch, 
Western Germany, is adapted to per- 
form any kind of milling and recessing 
work. Both milling cutters and twist 
drills can be mounted. Micrometer ad- 
justment in connection with a rigid stop 
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assures working accuracy of 0.0002 in 
Vertical cam controlled feeding move- 
ment provides rapid approach, slower 
1, stop, quick return of the spindle 
to the initial position. The feeding 
stroke is adapted to suit requirements 
Special bronze bearings or roller 
bearings can be furnished for speeds 
up to 12,000 rpm 
Distributed by A & H von Tsurikoy 
755 Lake Ave., Rochester, N. Y. T-12-30 


Liquid Blasting Machine 


Designed for high production and 
precision cleaning, finishing, peening, 
burnishing. and deburring of metal 
parts, Model 15 liquid-blasting machine 


can maintain microfinishes ranging 


from 16 to 250 by adjusting air pres- 
sures and the size and type of abrasive 
medias used. The machine can be 
adapted to existing air supplies. Air 
required to operate the new unit ranges 
from 20 to 65 cfm at 90 psi. 

Internal working area of the unit is 
20 x 20 in.; a counterbalanced, side- 
entry door enables the processing of 
larger parts. For high-production finish- 
ing of small parts, the machine can be 
equipped with a tumbling barrel for 
automatic finishing. 
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PROFICORDER: 


MAKES MOUNTAINS FROM MILLIONTHS 


———,- ~ 
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* 

’ 
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etre ote mee one ee 


Three Proficorder records of same portion of a surface, re- 





produced 1/2 size, showing (I) total profile, (Il) roughness 
profile, and (Ill) waviness profile. Note range of detail. 


THE PROFICORDER draws a magnified 
profile of machined and finished surfaces, 
showing the height, width and relative posi- 
tion of the surface irregularities. It clearly 
shows any desired detail from over-all con- 


tour to fine roughness. Accordingly — 


These charts permit detailed study and 
comparison of waviness... roughness... 
porosity... flaws... wear...and the effects 


of finishing processes. 


The Proficorder will show (I) the total 
profile, (II) roughness alone, or (III) wav- 
iness, steps and other widely-spaced irregu- 
larities with roughness omitted. It is used 
on metals, paper, plastics, ceramics, and 
most other materials. Ease of operation 
and wide flexibility make it especially suited 


to research and development work. 


FREE 

BULLETIN LT24 
gives details. Write for it! 
And let us furnish you with 


profile charts of surfaces in 


which you are interested, 


Proficorder is a 
registered trade-mark. 











Vpe// werner MANUFACTURING CO. 


349 S. MAIN ST. ANN ARBOR, MICHIGAN 


FOR FURTHER NFORMATION, USE READER SERVICE CARD; INDICATE A-12-127 





abrasives and a 
feed to the blast 


Full agitation of 
constant and positive 


ing gun provided by a centrifugal 
design pump capable of producing an 
output of 35 gpm. Vapors and fog are 
filter 


which traps over 98 percent of all pari- 


removed through a _ wire-mesh 
cles from the air strainer. 

[wo electrical foot switches leave the 
operator’s hands free. One switch con- 
trols the air pressure which can be reg 
ulated from zero to 160 psi; the other 
controls a window-washing mechanism. 

Hydro-Hone Corp., 7516 Pacific Blvd., 


Huntington Park. Calif T-12-31 


Cylinder Feeder 


Lsed to 
centerless grinding machine, this cy- 


feed cylindrical parts to a 


lindrical feeder will handle a variety 
of sizes and shapes regardless of the 
ratio of length to diameter, and orient 
the parts so that they are fed as a con- 
tinuous tube to the centerless grindet 
Square races are oriented without dif 
ficulty. The machine can be changed 
over trom one size to another in a tew 
minutes; no change-over parts are re 


quired. The final discharge chute is 


self-adjusting with the feed mechanism 





REDUCE 


Precision Hole Grinding Costs 


USING AN 


DI-S 


HOLE GRINDER 


MOUNTED ON YOUR 


OR MOUNT ON JIG BORER 
TO CONVERT MACHINE 
TO PRECISION 
JIG GRINDER 





WRITE FOR FREE D1-S HOLE GRINDER BULLETIN 


Va HP 
50,000 
RPM 
AIR 
TURBINE 
GRINDER 


SLIDE 
ADJUSTS 


Grind precision holes at amazingly 
low costs with the D1-S ... using 
your present machine tools, A com- 
pletely RIGID unit guaranteed not 
to deflect in its vertical alignment. 
Grease-shielded, long life bearings. 
Capacity up to 234” diameter with 
¥,” wheel .. . and up to 4” diameter 
with adapter. Proper high speed 
and power for dependable, fast 
operation with toughest steels. 


ONSRUD MACHINE WORKS, INC. 
PORTABLE TOOL DIVISION 
7726 Lehigh Avenue Niles 48, Illinois 
(Suburb of Chicago) 





1126 
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The feeder wil 


parts trom ~, to 3 In. in 


cylindrical 
diameter. A 
ss of 100 ipm 
constant back 


pressure of the parts into the centerless 


linear rate of feed in exce 
is maintained. There is 
grinder, and an electronic control pre- 
vents overfeed. 

U.S. Engineering Co., 40-24 22nd St.. 


Long Island City. N. Y T-12-32 


Bench Welder 


Model R-600 


welder can be installed or moved easi- 


hand-operated spot 


ly and operates from an ordinary house 
lighting circuit. The press type preci 
sion bench welder applies pressure in a 
skidding of 


action pro 


straight line, preventing 


aligned parts. Cam-lever 
duces required high pressure with mini 
It makes good spot welds 


on mild or stainless steel through 26 


mum effort. 


ga, and cross-wire welds through two 
pieces of 3/12-in. clean steel wire. It 
also welds other metals and alloys. 

\ heavy-duty pass-through contactor 
turns welding current on and off auto- 
matically. An optional automatic ele 
tronic timer is available. Three-point 
heat control provides flexibility. Stand- 
ard No. 1 MT 
water-cooled) are re placeable. 

Peer, Inc., 1200-1248 Milton St.. 


Benton Harbor, Mich. T-12-33 


welding points (not 
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Countersink 


Adjustable mic rometer-stop counter- 
sink can be used for volume production 
work wherever chucking is available. 

Ihe steel alloy shaft operates within 
in extra large self-lubricating bearing. 
Rapid adjustment for depth of cut is 
made by retracting the thimble and 
rotating to any desired position. When 
released, precise serrations provide pos- 
itive locking. Final cut is accurate with 
+0.001 in. limits. In use, a preloaded 
movement of the shaft assures accurate 


ilignment of the shield with the work. 
Shields are available in several types 
ind sizes. 

Cutting faces and pilots are ground 
simultaneously to assure absolute paral- 
lelism with a resultant higher accuracy. 
The tools are available in sizes from 3¢ 
o 114 in., in five standard angles 

For dual use the countersink may be 
used with hollow end mills developed 
primarily to remove collars from hi- 
shear rivets without damage to pins. 

Schrillo Aero Tool Engineering Co.. 
3715 Melrose Ave., Los Angeles 46, 
calif. T-12-34 


Vertical Grinding Machine 


The 1200 Series vertical precision 
grinding machines, incorporating fixed 
rail design, are available in two sizes 
and two models The 1224 size has a 
24 in. diameter table with 36 in. maxi- 
mum swing capacity. The 1236/42 (il- 
lustrated) size has a 36 or 42 in. diam- 
eter table with 48 in. maximum swing 
capacity. The compound has a swivel 
of 45 deg either side of center, while the 
grinding spindle has a swivel of 90 deg 
either side of slide center. 

Each size is available with either a 
belt driven grinding spindle or a direct 
connected grinding spindle. The belt 
driven model is especially suitable for 
bore grinding operations. The direct 
connected model is suitable for multiple 
grinding operations on ID, OD, and as- 
sociated surfaces where the versatile 
feed directions of the spindle-slide spin- 
dles are available. 

The machines are arranged to permit 
feed, traverse, and reciprocation in both 


horizontal and vertical directions, These 
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FROM ONE BASIC DIE 


One basic die with 8 different sets of cutting mem- 
bers was used to trim the 8 parts shown. Some are 
round, some are square, some are rectangular and 
the one in the die is irregular. Depths vary from 
%s" to 3. Only one basic die is used. 


A Brehm “Shimmy” Die with angular cams can be 
designed for almost anything you need trimmed — 
fountain pen ferrules, artillery cases, watch cases, 
burial vaults, automotive, kitchen, radio and tele- 
vision accessories and parts. Send part prints for 
quotation on Brehm “Shimmy” and related dies, such 


as blank, form pierce. 


rehmae 


trimming dies 


ENGINEERING @e PROCESSING @ BUILDING @ TOOLS 
DIES e SPECIAL MACHINES @e VULCANAIRE JIG 
GRINDERS e MOTORIZED ROTARY TABLES @© BREHM 
SHIMMY AND RELATED DIES © AUTOMATION 


VULCAN TOOL CO., YOUR TOOL ROOM IN DAYTON 
BREHM DIE DIVISION ¢ 733 LORAIN AVENUE © DAYTON 10. OHIO 


tools 
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cycles can be obtained: Feed horizon 
tally, reciprocate vertically; feed ver- 
tically, reciprocate horizontally; feed 
horizontally only; feed vertically only 
All operating controls are mounted in a 
pushbutton control panel. 

The heavy-duty work spindle is ac- 
curate to 0.0001 in. at the spindle nose 
Accurate control of work spindle speeds 
is obtained by an electronically con 
trolled motor drive. Infinitely adjust- 
able spindle speeds of 2 to 235 rpm on 
the 1224 size, and 2 to 200 rpm on the 
1236/42 size are obtained by means of 
potentiometer control. In addition, the 
drive has dynamic braking and is rever- 
sible. 

Frauenthal Div., The Kaydon Engi 
neering Corp., Muskegon, Mich. 


T-12-35 





SOSSNER “elektraLUBE” TAPS* 


solve these four tapping problems! 





CO RR BO ee ee 


SOSSNER TAP & TOOL 
CORPORATION 


29 BROADWAY, LYNBROOK, L. I., N. Y 


Inquiries from representatives 
and distributors are invited 
Factory Warehouses In 
New York and Los Angeles 
Dealer Stocks In Other Cities 


G 
ge cn 
26 ALLIN GS 


What is “elektraLUBE’’? 


HOW DCES 
IT WORK? 


‘elektraLUBE” is an exclusive SOSSNER 
development Briefly elektraLUBE 
s a highly ductile lubricating deposit 
firmly bonded to the surface of the tap 
and anchored into the ground pores 
Under working pressures, this deposit 
is further compressed into the pores 
and burnished to a bright, slippery 
consistency elektraLUBE” takes over 
as a super lubricant where conven 
tional lubricants stop functioning 


“elektraLUBE” Taps are manufactured 
only by SOSSNER 


®) 


High pressures ot A & 8B 
(see sketch) force out an 
conventional lubricant. “elek- 
traLUBE” is an integral port 
of the tap and remains to 
provide permanent lubrication 

tween tap and work piece. 
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Jig Borer 


A horizontal optical jig borer, desig- 
nated Dixi 75. affords unusually large 
capacity for jig boring with optical in- 
terrelationship between bores at all an- 
gles. The 3-in. spindle and 8 hp drive 
provides jig boring accuracy with heavy 
cutting capacity. Projected optical set- 


' 


ngs provide direct readings of 0.00005 


an | 
~ A Lad 


- 


in. for linear motions and 1 sec of arc 
for the built-in rotary table. Semiauto- 
matic positioning will also be available. 

The machine has large table and 
travels, separate reservoir and recircu- 
lating lubrication for the headstock, 
electrically interlocked hydraulic mo- 
tion, fast spindle speeds, simplified 
functional controls and optional rear 
support 

M.B.I. Export & Import Ltd., Div. of 
Machinery Builders, Inc.. 475 Grand 
Concourse, Bronx 51, N. ¥ T-12-36 


Gear Reducer 


Motor revolutions are reduced and 
torque increased by this worm gear 
power transmitter for use in rack and 
pinion, gear and pinion, or friction 
drive operations. Designed for opera- 
tion by fractional horsepower motors 


up to 1/9 hp at 2000 rpm, 1/6 hp at 
3000 rpm, or 1/5 hp at 1000 rpm, the 
gear reduction unit may be used for any 
operation in which electrical power 
must be converted to rotary or straight 
line mechanical actuation. 

Units are available with two trans- 
mission ratios—52:1 and 27.5:1 with 
either a six or eight-tooth pinion. Fric- 
tion drive pinions are special. Input 


shaft dimensions are ; in. in diam 
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in. across the flats. The trans- : 7 drum and the shuttle type escapement 
measures 3 x 34% x 1% in. Out- , A built-in sensing mechanism in the 
put is at right angles to the motor shaft ° positioner head causes the machine to 
input. Standard mounting plates for AlY stop if a part is missing or malformed. 
in-line mounting of the transmitter and + ie [he machine stops with the ram in the 
available as are couplings forward position; this facilitates locat- 
of various sizes and capa- A ; ing the source of trouble 
Che Auto-Positioner can be furnished 
lesigned to operate with ° , is a single station with floor mount 
reversible and one-way motors, . S ‘ ind a foot treadle for initiating the 
ie unit will lock against reversing tor- : j , cle, or as a fully automatic station 
ques on the output shaft. No additional F mt; with electrical connections to automa- 
nonreversible mechanism is required. 2 ' a tically initiate the cycle. Accurate lo- 
Huppower Div., Hupp Corp., 7450 ws ; iting adjustments are provided. Units 
Melville Ave., Detroit 17, Mich ; be furnished fully tooled for the 
T-12-37 job, or arranged for other types of 
feeders and for placement tooling to 
7 be supplied by the user 
Micrometer Dixon Automatic Tool, Inc., 2300 
Direct reading micrometer, called the AE , ROE aise 
Speedmike, is read from a counter type 


] 


di - there is no need to calculate read- 





~ 


ings, thus providing definite accuracy. 
Workers using the micrometer can 


take readings quickly and accurately. 


J. T. Slecomb Co.. South Glaston- / Me a ’ Low Teeth 


bury, Cenn T-12-38 y : ee Square Cut, 
' High Teeth 
USE READER SERVICE CARD ON PAGE Nicked 
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Parts Feeder 


The Auto-Positioner consists essen- 
tially of an automatic parts positioning 
head and a parts feeder which guides 
the part into place. Mounted on a dual 
column for compactness, rigidity and 
onvenient adjustment, both units are 
ictuated by compressed air. The feeder 
requires no auxiliary motor or vibrator 
No curved tracks are used and it is 
not necessary to depend on gravity for Consult these CIRCLE R Specialists r 2osal action of these Circle R Deep-Cut slitting o 
placing the part in the chuck. BURBANK NEW YORK city ~~ eporine a: poyarhey 


g, while efficic tooth de 


Designed to handle piece parts rang- CHICAGO PHILADELPHIA 
ing from 1/16 to 2 in. size, the posi- pr meme dh cannes ere required. Visit 
tioner automatically transfers parts c ’ 

. DAYTON PITTSBURGH 
from feeder to fixture at speeds up to pee e E ri 
6000 per hour. It is easily adapted to 


various machines, fixtures and tables HACKENSACK ROCHESTER 


DETROIT PROVIDENCE 


for parts handling and assembly. INDIANAPOLIS ST. LOUIS 
[he simple feeder for the positioner MILWAUKEE —- WESTBURY, L. I. 


Compony 


head has a straight track and a positive- MONTREAL 
icting escapement, which permits low- Mungivey 8: Wathen 
angle track mounting. Mounting be- 
tween the members of the dual column 
permits easy adjustment and permits 
close nesting of the units when installed 
it multiple stations. A double-acting 
ir evlinder actuates both the feeder 
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HY-PRO specialists will show you 
how a little difference in design can deliver 


100 times longer tap life 


The jobs where tap life can be increased a hundredfold are obviously excep 
tional, but it can happen, as these cases prove, even in the cost-wise automobile 
industry. That's why it pays to question tap costs on any job. Job analysis by 
HY-PRO specialists regularly leads to savings as high as 50 with special 
taps when required — but often with a simple switch to the right style of 
standard taps. Why not find out if your tap costs are low as they can be? 


It costs nothing to consult the HY-PRO specialists. 


from 100 
to 10,000 
holes per tap... 


from 25 
to 10,000 
holes per tap... 


The standard spiral point tap formerly 


In a tapping operation or 
used for tapping an automobile bumper mobile ornament, the standard 3 
bracket lasted for 100 holes or less, due being used broke after 


to breakage. The cause was misalignment 25 holes. The cause wa 


ch could not be corrected without pro 
itive expense for jigs, and for special 
trols in preceding operations. HY-PRO 
ecialists designed a_ no-flute 3-spir il 
roove ti with special heat-treatment 
ich boosted production to 10,000 holes 
per tap with no change in job condi 


tions. Result... 


98” SAVINGS 
in tap cost 


ASK FOR STOCK LIST OF SPECIAL TAPS 
AVAILABLE FOR IMMEDIATE DELIVERY 


The Tap on ear Speciabists 


ing of the relatively 

tap. HY-PRO s special ists 
oversize 3-flute plug p 

flute modifications 

ated, and clean cut 

easier assembly. Production was 


to 10,000 holes per tap. Result 


99% SAVINGS 
in tap cost 


Why “special” tap development 
brings you better “standards” 


Even though you never need “specials”, you benefit by 


HY-PRO leadership in special tap design. The intensive 
research and testing involved is all reflected in constant 
improvement of HY-PRO standard taps. HY-PRO 
specialists can often point out opportunities for sub- 
stantial savings, even in tapping operations you've con- 


sidered satisfactory. For information, write: Dept. C. 


HY-PRO TOOL COMPANY 


DIVISION OF CONTINENTAL SCREW CO. 
2) O00 000000 0 


NEW BEDFORD, MASS., U.S.A. 


CALL YOUR LOCAL HY-PRO DISTRIBUTOR FOR STANDARD TAPS FROM STOCK 


FOR FURTHER INFORMATION; USE READER SERVICE CARD; INDICATE A-12-132 
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Innovation in the field is the certif 
cation that Strat Materials (¢ orp 


ind Koppers Co. Ine. has announced 


lor economic performance of integrated 
steel plants employing the Strategic- 
Udy direct iron reduction process. In 
i joint statement, presidents of the two 
companies said that the guarantee de- 
pends only on availability of reason- 
ibly priced electric power and advan- 
tageous location of raw materials. Will- 
ingness of the two firms to certity eco- 


nomi pertormance ot the process 1s 


For three consecutive vears. The 
Shetheld ( orp. has conducted Manufac- 
ture and Measurement Clinics designed 
to give engineers an opportunity to see 
latest developments and techniques in 
precision measurement, cylindrical 
thread and form grinding, ultrasonic 
machining and precision gear grinding. 
Ihe clinics are held at Dayton in con- 
junction with the Eli Whitney Metrol- 
ogy | abor itory 


discussions, films, demon- 


strations and plant 


Lectures, 
visitations cover 
such subjects as air gage circuit design 
and tooling, multiple inspection gag- 
ing. gyro, gimble and servo inspection, 
automatic assembly 


automatic gaging 


machines, thread rolling and cutting, 
thread and form 


ultrasonic machining for production and 


grinding processes, 


research, etc. 


— 
3 


A boring and reaming tool manufac- 
turing firm, identified as Muskegon Tool 
Industries, Inc., has been formed in 
Muskegon, Mich. Production has started 
of tools similar to those formerly pro- 
duced by Madison Industries, Inc. ac- 
cording to officers of the new firm. Head 
of the new company is Warren E. Gill, 
formerly president of Madison Indus- 


tries. 
Vv \ V 


Alpine Electronic Components Corp. 
has been formed in Waterbury, Conn. 
for manufacture of components and 
parts for the electronics field. President 
of the new company is Thomas E. 


Rowlison. 
VvV 


Narda Hydraulics Corp. has been 


formed as a subsidiary of The Narda 
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based largely on significant results ob- 
tained in ; ri of tests now being 
completed at a semi-works plent oper- 
ated by Strategic Materials at Niagara 
Falls, Canada. In tests of 


shipping-grade iron ore, semi steel was 


standard 


produced in the Strategic-Udy patented 
electric furnace with a power consump- 
tion averaging 1200 kilowatt hours per 
ton of metal. In full size commercial 
plants engineering projections indicate 
that power consumption per ton would 
be reduced to 1000 kilowatt hours. 


Microwave 


engage in design, manufacture and mar- 


Corp. The new firm will 


keting of hydraulic components, pre- 
oilers and preservation machines, and 
specialized test equipment for aircraft, 
autamotive, oil and machine tool indus- 
tries. It will be located at 122 Herricks 
Rd. in Mineola, N. Y., adjoining head- 


quarters of the parent company. 


Jones & Laughlin Steel Warehouse 
Div. has opened new warehouse facil- 
ities in Louisville, Ky. at 6901 Preston 
Hwy. The new facility includes more 
than 100.000 sq tt of floor area to allow 
an expansion of stock items as well as 
the inclusion of new items of flat rolled 
steel, stainless steel and aluminum. 


V 


New warehouse and sales offices 
have been opened by K S M Products, 
Inc. at 656 Folsom St. in San Francisco 
In addition to maintaining a complete 
line of new equipment, parts and a full 
line of studs, the office will supervise 
and service stud welding accounts for 
central and northern California areas as 
well as activities in Washington and 
Oregon. 


V V V 


A branch sales office for Pesco Prod- 


ucts Div. of Borg-Warner has been 
established in New York City to provide 
faster service to eastern plants. 
oo a a 

Pratt & Whitney Co. Inc. opened a 
new distribution warehouse in Cleve- 
land, Ohio. The 4000-sq ft building was 
constructed adjoining the company’s 
Sterling Die Div. plant. The facility will 
stock standard cutting tools and con- 


ventional gages to fill requirements of 
P&W local stores and distributors out- 
side of New Eastern New 
York, New Jersey and Pennsylvania. 


England, 


5 


Completion of a new building to 
house Dreis & Krump Mfg. Co. has been 
announced. The 55 by 300-ft building 
will meet the increasing need for more 


assembly space 


A recently completed building at 340 
Roebling Rd.. South San 


Calif. is the new 


Francisco, 

home of John A. 
Corp. The facility 
marks another step in the corporation's 
ware- 


Roebling’s Sons 


program of expanding its sales, 
housing and assembly facilities. 


\ \ V 
Open house marked establishment of 
the Titeflex-Pacific Div., first 
plant of Titeflex, Inc. The new facilities, 
located at 2328 Broadway in Santa 
Monica, Calif. is a 15,000-sq ft plant to 
house manufacturing, engineering, as- 


branch 


sembly, warehouse and Los Angeles dis- 
trict sales offices. 


National Institute of Jig and Fixture 
Component Manufacturers was founded 
October 1 as a national, nonprofit trade 
organization. At the organizational 
meeting in Los Angeles, Erick W. Berg- 
mann of Monroe Engineering Products, 
Inc. was elected president: John Burke 
of West Point Mfg. Co. became vice- 
president; and Harold Wrigley of Vlier 
Engineering Corp. was made secretary- 
treasurer. Mr. Wrigley is a member of 
ASTE’s Santa Monica Bay chapter. 


\ 


Reorganization of the Solid Carbide 
Tool Institute took place at the organ- 
ization’s October meeting in Chicago. 
The new institute proposes to provide 
standards on solid carbide tools for the 
industry, and will develop and publish 
statistical information for its members. 
New president of the organization is 
Herbert W. Fichtner of the Atrax Co. 


moves 


Executive sales offices of The Colson 
Corp. have been moved to 7 S. Dearborn 
St. in Chicago. 

Vv \ 

Manufacturing and administrative 
facilities of The Mettler Co., Inc.. a 
division of Eclipse Fuel Engineering 
Co., were moved from Los Angeles to 
Rockford, Ill. The move will make ad- 
ditional manufacturing space available 
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Y>. HIGH FREQUENCY 


INDUCTION 


HEATING 


The Lepel Line of induction 


heating equipment represents the 


most advanced thought in the field of 
electronics as well as the most practical and 
efficient source of heat yet developed for industrial 


heating. 


lf you are interested in induction heating you are invited to 
send samples of the work with specifications. Our engineers will proeess 
and return the completed job with full data and recommendations without any 


cost or obligations 


TYPICAL INDUCTION HEATING APPLICATIONS 


IRON CASTINGS 
BRAZED TO STEEL TUBES 
PREPLACED 
BRAZING ALLOY 

NOUCTION COIL 


Jah? 


oO / \ 
eP?\(\_ _))\g00 
‘ e RON 
90°? | \_  / CASTING 
A ~~ 


Xu KK 


ee 


STEEL TUBING 


—<\y 


Assembly of iron castings and steel or 
copper parts are facilitated by induction 
heating. Arrangement is illustrated for 
silver brazing malleable iron castings to 
steel tubing. Coil design shown provides 
uniform heating for joint. Proper joint 
design assures high bond strength 
Electrolytic treatment of castings to re- 
move carbon (Kolene Treatment in- 
creases strength and tightness of joint 
to gases and liquids 





GOLD BRAZING 
IN JEWELRY INDUSTRY 
| —STEEL SPRING 


TRANSITE 


SPLIT INCONEL 
LINER 


rp ASBESTOS 
INSULATION 


INOUCTION 
. DOUBLE Laver 
cou 


GOLD RING 
ANO SETTING 


Liner type induction coil shown provides 
a flexible arrangement for brazing set- 
tings to gold rings. The simple fixture 
facilitates handling. The unique coil de- 
sign permits heating by induction and 
by radiation from heated metal liner. 
Ring, setting and gold brazing alloy 
are pre-assembled in a ceramic jig and 
then moved into heating position within 
the coil for brazing. 





CUTTER BLADES 
SELECTIVELY HARDENED 


Photo shows coil design and arrange- 
ment used to selectively harden edges 
of cutter blades used in agricultural 
equipment. In production, cutter blades 
are automatically fed between layers 
of the induction coil, selectively heated 
and then oil quenched at the rate of 
one per second. Hardness at the cutting 
edge is Rc 62/64. Distortion is negligible. 


for expansion in products and markets 


Key executive, manufacturing and engi 
neering personne | are moving to the new 
locatian. 


V 


Headquarters for Bryant gages and 
surface plates has moved from Spring- 
field, Vt. to the Ex-Cell-O plant in 
Ohio. Bryant Chucking 
Grinder Co. was acquired by Ex-Cell-O 


Greenville, 


earlier this year 
of stock. no change in the 
Bryant sales staff or dealer organization 


through an exchange 


There Is 


activity in the 
celebrated 


A half century of 
field Is be ing 
by Acheson Colloids Co. Originally 
founded as the Acheson Oildag Co. in 
Niagara Falls, N. Y. in 1908 by Dr 
Edward Goodrich Acheson, who devel 
oped Aquadag (a dispersion of colloidal 
ite lab 


maintains 


lubrication 


graphite and water) in his priv 
oratory, the company now 
three modern laboratories for develop 
ing and maintaining new and improved 


products. 


A major expansion program now un- 
der way at Vanadium-Alloys Steel Co 
includes installation of new office equip- 
ment designed to speed up paperwork 
involved in servicing of customer orders 


‘ 
\ 


A 60 percent increase in floor space 
will be provided by the plant expansion 
at Bendix Industrial Controls Section of 
sendix Aviation Corp. The new manu- 
facturing facility will be located next 
to the company’s main plant at 21820 
Ave. in Detroit. Majority of 
the expanded plant space will be de- 
voted to manufacture of machine control 
units for automatically controlling ma- 


Wyoming 


chine tools in machining complex parts. 


All design, manufacturing and sales 
rights to the line of Packmaster auto- 
matic packaging machinery were ac- 
quired by Sundstrand Machine Tool Co. 
Machines in the new Sundstrand-Pack- 
master line will be built and_ sold 
through the American Broach Div. in 


Electronic Tube Generators from 1 kw to 100 kw Ann Arbor, Mich. 

Spark Gap Converters from 2 kw_to 30 kw Vv Vv Vv 

WRITE FOR THE NEW LEPEL CATALOG 36 illustrated pages packed Landis Tool Co acquired ill shares 
with valuable information 


~ of stock of John Lund Ltd., a British 
~ ; Pa company that manufactures grinding 
and fine boring machines. The new Brit- 


All Lepel equipment is certified 

to comply with the requirements 

of the Federal Communications 
J Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 
55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-134 


ish subsidiary will continue its present 
lines and also manufacture special and 
semispecial grinding machines now 
produced by Landis and its subsidiary, 
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\-12-216-3 -Drill ping s—Acme Indus- ~ 12- -184- —_ a? illing Arbors — Donley A-12-5—Lathe—Hardinge Bros., Inc. Tool- 
( Free dr hing selector now ts New data sheets have case room Model HLV Lathe described 

of actual company performance Bulletin HLV. (Page 5) 

reports on jobs. (Page 184) 


Cylinders ; ee ; : A-12-199-1 — Ballizing — Industrial Tec- 
age catalog illustra -12-206—Drill Units—The Dumore Co tonics, Inc. Sixteen-page bulletin give 
t ( drill unit now availabl information on equipment and prices 

(Page 199) 


cylinde: 
06 


A-12-8—Lathes The A merican Tool -12- 7G cae an nay Products Corp 4-12-176—Milling Cutters—Cutters Div 
W orks c Bulle tin No. 135 gives complete Fre istrates complete line of Ti e. Ingersoll Milling Machine Co. Nev 
de ser ion of — he E Amer can” — 1 indicator gages. (Pages 32-33) book gives information about the Cutter 
- del hydraulic duplicating lathe. (Page Div. grinding service. (Page 176) 


A- 12- 168—B roaching Machines—The 
, ‘ — . . Foote-Burt Co. Circular No. 503 gives in- 4-12-111—Progressive Dies—The B. Jahn 
A nag Cylinders—The Bellows Co formation on surface broaching machines Mfg. Co Beodluae shows products of B 
Bulletin BM-25 gives complete details on Page 16 c : + \ 
the Bellows air motor. (Page 195) Jahn Co. (Page 111) 


- Microscopes — The Gaertner 4-12-166-1—Tachometer — Jones Motrola 
- Grinders ay thay Corp Scienti rp. Bulletin 147-56 shows ap- Corp. Information on hand tachometers 


f I HA ar rinders given in bulletin plicat models and specifications of available in Catalog 146. (Page 166) 


scopes. (Page 115) 


_— . tamale 4-12-134—Induction Heating Units—Lepel 
-123—End Mills—Cutting Tool Div.., A-12- = — Hydraulic Cylinders Nopak % oe 
n & Sharpe Mfg. Co. Nelco catalog D nd-Henning. Complete data and ce Cranes seems, be. Ee 

ribes complete line of carbide cutting aim on hydraulic cylinders de- ss-page Hinatrened cotaieg gaves Sasoema- 

(Page 123) scribed in C: atalog 103. (Page 145) tion on Lepel equipment. (Page 134) 


ae 12-1 21—Milling Machines—Greavres A-12-159—Hydraulic Cylinders—Logans- 

2-148—Rivets nines Rivet & Ma- ne 1 Co. Free comparison chart port Machine Co. Inc. Free Logan cal- 

Co. Engineering data, types of rivet and deta ed descriptive literature on mill- culator simplifies air and hydraulic 
letail of automatic rivet etters ing chines and attachments available cylinder design. (Page 159) 

ible in new catalog. (Page 148) (Page 121) 


\-12-21—Circular Saws—Motch and Mer- 
ryweather. Free copy of M&M's circular 
sawing handbook is pocket-sized guide to 
sawing operations. (Page 21) 


A-12-13 1—Cire —. Saws—Circular Tool A-12-112—Bar Machines—Greenlee Bros 
( Information on metal-cutting & Co. Catalog A-405 gives information on 
ws in "Catalog O. (Page 131) Greenlee Air-Feed automatics. (Page 112) 


Optical Grinder The Cleve- A-12-150 — Electrolytic Grinder Ham- 4\-12-146—4-Slide Machines—The A. H 

uding Ma hir > Co. Free brochu e nond Machinery Builders, Inc. Catalog Nilson Machine Co. The Vertiform hori- 

‘ pabilit visual grinding gives iniormation on chip breaker grind- zontal 4-slide machine illustrated in gen- 

iachir for contour precision grinding ers and combination oscillating and chip eral catalog on automatic 4-slide equip- 
(Page 147) breaker grinders. (Page 150) ment. (Page 146) 
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4-12-117—Pressure Regulator—C Nor 4 -12-200—Turning Tools—R and L Tools A-12-204-3— ~A U jus t able Drillheads 


ren Co. Descriptive Literat zi : New catalog available on complete Thrif 


pressure regulators for ir ¢ 101 f cutting tool id holders. (Page 20¢ nfo 
sive gases (Page 117 


4\-12-156—Punches and Dies 
\-12-36—Induction Hardening—The Ohio & Die, Inc. Illustrated catalo 
Crankshaft Co. Free booklet “Typical Re- complete line of standard pt 
1 of Tocco Induction Hardening and lie Page 15¢ 
Heat Treating” available Page 36) 


\-12-155—Angular Tooling yee eget 
12-180 — Grinding Machines Olivett Omer E. Robbins Co. C omplete nge and 
! of America, Machine Tool Dir models of magnetic sine ‘Mz agnasi ne 

ated, 22-page catalog available 01 spection sine plates and heavy-duty 
cision grinding machines Page 180 plates shown in new catalog Page 


A-12- 
S 


tat 


\-12-182-1—Optical Dividing Heads 42-114 lutches Rockford Cl 
)pto-Metric Tools, Inc. Catalog 82-1 de- Div., Borg-Warner. Typical install: 
cribes the Leitz optical dividing head how Rockford clutches and power 


Page 182) ff with diagran age 114) 


4-12-158—Cylinders—Ortman-Miller Ma- -12-120—Carbide-Tipped End Mills 
hine Co. Catalog 101A contains e nee! andvik Steel. Inc. Folder gives complet« 
g data on air and hydraulic cylinde: 1; on al es of Coromant mills 
Page 158) Pa 


e 120 


-12-185 r ._. Par > Industrial fa 
\-12-185—Brakes Pacific Indust ial Mfg A-12-212—Tap_ Driver 
( Brochure describes the uses of Pacif . , 

, . e Co. Bulletin No. 20- 
iraulic press brakes. (Page 185) emi 
lata on Sceully-J 


rque tap drive 


A-12-193—Aluminum Tooling Plate 
Pioneer Aluminum Co Complete descrip- \-12-166-2—Lathes 
n of Pioneer 921-T-DC aluminum tool- Co., Inc. New cata 
ind applications contained in new g advantage 


chure (Page 193 lat (Page 166 


4-12-15—Punch Units—Punch Products 4-12-19 — Boring Machine Sundst 
Corp. Free methods book gives basic facts Machine Tool Co. Fifteen-hp Omnimil 
on unitized tooling with Unipunch. (Page 50-h vertica Rigidmil describe 


in 798 (Pages 18-19 


2-205-2— ‘Ba! ancing Machines 


Corp Complet 
on eccent ad- 


Page 204 


T ? 
ichine Co. New Rav: 
ancing machines de- 


56. (Page 205) 


-12-14—Tool Steel—Udde 
er In« 


New tool 
ilable Page 


213—Adjustable Drill yt United 
Drill Head Co Catalog D-57 de- 


be he tancar size 


see 19 
heads (Page 213) 


Plastic Tooling—United Stat 
rmative yulletins availat 
acal cements and E 
ng resins. (Page 2 


152—Collet Chucks U er 
Co. New catalog Ww 
liet chuck 


) ( 


-192-2—Tube Benders 
P ry 
1sy ) , 

St i bende 


178-l—Perforating Dies—S. B 
Sons, ! New catal q 

Is «¢ Magna-Die and Ad- 

(Page 178) 


-5—End Mills—-Woodson Too 
ve data ol nicro |! 
(Page 182 
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Gardner Machine Co. Name of the Brit- 
ish firm now will be changed to Landis- 
Lund Ltd. with operations continuing 
under the same managing director. 
Vv Vv 

Black & Webster, Inc. has pur- 
chased all capital stock of Edward 
Blake Co., Inc. According to the an- 
nouncement, no change is contemplated 
in any of the policies of the Blake Co. 
Former owner and president Edward 
Blake will remain actively associated 
with the firm as a consultant. 


license agreements 


Exclusive world-wide licensing rights 
to the electrothermal process for single- 
step reduction of metallic oxides has 
been acquired from Electro-Thermal In- 
dustries, Inc.. deve lopers of the process, 
by Hydrometals, Inc., formerly Illinois 
Zine Co. Hydrometals’ two-phase mar- 
keting plan calls for granting of sub- 
licenses for use of the process to metal 
industries throughout the world, and for 
establishing -its own facilities 


for pro- 
duction of selected metals 


and allovs. 


Swiss-designed industrial gears pro- 
viding unusually precise tolerances are 
being made available in the United 
States through an agreement between 
lhe Philadelphia Gear Corp. and Maag 
Gear-Wheel Co. Ltd. of Zurich, Switzer- 
land. Philadelphia Gear now becomes 
exclusive agent for manufacture and 
sale of Maag gear products 


in the 
United States and territories. 


mergers 
A multimillion dollar merger of 
engineering companies came about with 
acquisition of all assets of Wettlaufer 
Engineering Corp. by Pioneer Engineer- 
ing & Mfg. Co., Inc. Wettlaufer will be 
reorganized into an operating division. 
According to its president, Michael Pin- 
to, the new engineering organization 
can carry product ideas through all of 
the engineering phases of design and 
development down to fabrication of ac- 
tual jigs, fixtures and tools needed to 
make the product 


v V V 

The Plastics Div. of Ciba Co. Ine. 
has been merged with its manufacturing 
affiliate, Ciba Products Corp. which 
now will be headquarters for all Ciba 
management sales and technical serv- 
ices personnel for Araldite epoxy res- 
ins. The company will continue to 
make its headquarters in Kimberton, 
Pa. until new research and production 
facilities are completed in Toms River, 
N. J., and its administrative and sales 
offices are transferred to new quarters 


in Fair Lawn, N. J. 
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UNIT ASSEMBLY COSTS... 
HIGH-SPEED, LOW-COST FASTENING... 
TAKE ADVANTAGE OF AUTOMATIC ASSEMBLY 


Milford shows you how to cut assembly costs! 


Tubular rivets are basically a low-cost 
fastener. Feed and clinch them with auto- 
matic Milford Riveters, and you multiply 
the cost savings inherent in rivets. 

The Milford Riveter shown here is only 
one of a full line of automatic machines. 
Bench or floor models . . . single or mul- 
tiple spindle . . . manual or automatic, 
the Milford Riveter line is designed to 
solve your toughest assembly problems. 


Remember . . . these are basic rivet-setting 
machines. They can be tooled quickly and in- 
expensively for your particular assembly needs. 
And it’s up to you whether you buy or lease. 
For a complete line of fasteners . . . for fast, 
trouble-free assembly—look to Milford first! 


MODEL 220-BH 
RIVET CAPACITY: 342” dia. by HOPPER: Rotary 


ya” length to %«" dia. BY CLUTCH: Single trip, non- 
4” length. repeating Horton type 


THROAT DEPTH: 11” FLYWHEEL: 260 R.P.M. 
POST HEIGHT: From 0” to 18” = DRIVE: V-belt noiseless 


MODEL 220-BH 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-137 
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DO YOUR GEARS 
NEED TO BE 

MADE TO THESE 

SPECIFICATIONS ? 


---then go 


MOKIRON 





NO. 132-01 MIKRON 
SPUR GEAR HOBBING MACHINE 





a a 


ae 


Ask for our Bulletin RH-132-01 which describes the new MIKRON 15-Second Spacing Accuracy Machine. 


Lidusseu, LE Tousroox & )ETEnperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-42-138 The Tool Engineer 





Ralph J. Kraut, president Glenn B. 


Warren was Herche 


of Giddings & Lewis Ma- elected president of The viee-pr 


chine Tool Co., was elect- American Society 
ed president of the Na- chanical Engineers. He Roller 


tional Machine Tool is vice-president and con- 


Builders’ Assn. He also sulting engineer 


is a member of ASTE’s turbine division 


Fond du Lae chapter. eral Electric Co. 


HEPPENSTALI Ik Was 
president of Heppenstall 
ssumes executive respon- 

engineering 


company’s four plants 


ted by NMTBA to support 
Kraut include ALLAN ¢ 

of Mattison Ma 

is first vice-president 

Hicks, vice-president and 
er of Grinding Machine 
cond vice-presi 

Marx. vice 

nanager of The 

rer. WALTER K 

The Warner & 


ected treasuret 


ASTE’s Cleve- 


Seldon T. Williams, general Donald 
manager of A. Schrader’s moted 


I 
Wi 
Div 


Mi 


of Gen- 


of Me- of mar 


of the Roller 
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irth Steril Ln 


] 
LLBORN tecnnical 


Forme! manag 
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g. Co ne.. Garvin A. Drew | 


general 


past rs he serv 


na 
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the 
‘py 

ma 
pre 


his 


nage! chrade 
vwointed ¢ vice-pre 
Another cutive 
Scovill board of 
wintment of Sct 
nager, RUSSELL ( 
sident of Scovill 


d ities as ope rat 


R. Spotz was pro- 


from 


vice-president 


Son Div.-of Scovill Mfg. Co.. and general sales manager 
has been elected president to the post of president and 


and general manager of Sco- general 


December 1958 


manager of Pesco 
vill to succeed retiring Wil- Products Div. 
liam M. Coss. Div.. Borg-W arner Corp. 


and WwW ooster 


placing A. M. Donze who 


president ot tl 
f president 


rrying out the 


LIFFORD A, SHA s now senio 
e-president of American’Bosch Arma 
Corp. Prior to this appoiniment he was 
vice-president of operations, a post he 
had held since May 1954 
The company iiso has named ERNEs1 
\. Goetz as technical assistant to the 
‘I M. Richey is new president. Mr. Goetz also will remain 
esident in charge chief enzineer of Arma Dix 


vufacturing for the ar eae Mav 1957 
Bearing and Rock 


Bit Divs. of The Timken 


; GEORGE GUMAS was appointed vice 
Bearing Co. re- : PPO 
in charge ot engineering at 


} 
( DC ( ontrol Services, In He will be 


responsible for production of control 


appointed Ww. W svstems, development ot new control 


director. echniques and scheduling of all eng 


er ol new product neering work 


At the recent annual meeting in Bos 

ton, the American Machine Tool Dis 

ibutors’ Assn. elected J. O. Extison, 

9 Harron, Rickard & Mi 

Son Div. of S« i , . of Northern Calif., preside: 


year. He also is a 


manager. For the ASTE’s Golden Gate chapter 


ed as general sales Serving with new President Ellison will 
r, and in 1954 was be J. Russert CLark, president of 
ssident of Scovill White Star Machinery & Supply Co 
change made by Inc., as first vice-president; Grorce | 
directors was the MERRYWEATHER, vice-president and se 
irader's operations retary of Motch & Merryweather Ma- 
FLOOD, as a vice chinery Co., as second vice-president; 
He will continue ind I. B. Rape, president of Star Ma 


ions manager chineryvy Co.. as secretaryv-treasure! 


William J. Stewart, a vet- F. B. Wilkinson, formerly 
eran of 40 years of service vice-president of Logansport 
at The Cleveland Punch & Machine Co., Ine., was 
Shear Works Co., is new elected president to succeed 
president of the company. Mrs. E. P. Wilkinson who 
He previously was vice-presi- was made chairman of the 
dent and general manager. board of directors. 





Gray lron Founder s 
Acgert M. Nutter 


Society elected Appointments at Hydreco Div. of The 


president of the New York Air Brake Co. involved 


organization at its recent annual meet- CLarRE ENGLE, who became superinten- 


ing in Washington D. C. 


He is treasurer dent of manufacturing, and GEORGE 


of E. L. LeBaron Foundry Co. Other DiccLes, who now is manager of pro- 


newly elected officers are J. E. Quest, duction engineering. Mr. Engle has 
president of Quest Mfg. Co., vice-presi- been general superintendent of the Out- 


dent; and WILLIAM 


HEPBURN, vice- board Div. of Oliver Corp. Mr. Diggles 


president and treasurer of John T. Hep- has been with Air Brake for a number 


burn, Ltd., secretary. 


Directors of Ess 
elected RaymMonp W. 


dent of the firm. 


of years in various supervisory capaci- 
ties. 
Instrument Co 


HeimsorH presi- Appointment of W. S. HyLer as tech 
Vice-president and nical assistant to the vice-president of 


. earc as ¢ - +k Mfg 
chief engineer for the past ten years, research was announced by Huck Mfg 


he now succeeds Col. 


who retired. 


. » & 
C. SHEPPARD -" 


Dana Corp. has announced appoint 


At the same time, the company named ment of Witson T. Groves as chiet 
EucenE Ross vice-president in charge metallurgical engineer succeeding S. | 


of sales. 


Wipric who retired 





ARMSTRONG 


v 
» 


oso 


Each year ARMSTRONG TOOL HOLDERS 


wy 


The ARMSTRONG Thread- 
ing Tool takes interchange- 
able high speed steel 
form-cutters which require 
only fiat top grinding to 
resharpen— always hold 
their true thread form. 


Write for 
catalog 


ARMSTRONG BROS. TOOL CO. ais) wu ssmsieonc avenue ev 


become more important to you 


Every rise in labor costs, every added tax, every overhead burden, every 
increase in cutting steel prices, every new, more costly machine tool 
all increase the importance of ARMSTRONG TOOL HOLDERS to 
profitable operation 

ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
absolute minimum —‘“Saves: All Forging, 709% Grinding, 90% High 
Speed Steel.” 

ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 
to the selection and adjustment of the holder and cutter 
ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
— produce more pieces per hour per machine tool. 

ARMSTRONG TOOL HOLDERS are efficient for they embody a 
perfection gained by over 50 years of specialization in the development 
and refinement of tool holders 

ARMSTRONG TOOL HOLDERS are inexpensive because they are 
quantity produced by modern methods, for a world 

market ...are used by over 96% of the machine 

shops and tool rooms are carried in stock for 

your convenience by all industrial distributors of 

consequence. 


CHICAGO 30. iL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-140 





At its annual meeting, the Porcelan 
Enamel! Institute elected Rosert N 
SMITH, vice-president of Temco, Inc 
to serve as president for a two-year term 
of office. He succeeded James W. Vic 
iry, president of Ervite Corp., who was 
elected chairman of the board. 


Puiu W. Scort was elected group 
vice-president of The Budd Co. with 
supervision over four of the company’s 
divisions. He has been administrative 
vice-president of the Byron Jackson Div 


Five vice-presidents were elected by 
ASME to serve with new president War- 
ren. They include CHartes H. Coocan, 
Jr., head of the mechanical engineering 
department of the University of Con 
necticut, GorpoN R. HAHN, assistant 
chief mechanical engineer for Gibbs 
and Hill, Joun W. Litt ie, president of 
Goslin-Birmingham Mfg. Co., THomMaAs 
J. Dotan, head of the de partment of 
theoretical and applied mechanics at 
the University of Illinois, and Harotp 
GRASSE, partner in Black and Veatch. 


Two new vice-presidents have been 
elected for The Siegler Corp Dan W 
Burns earlier this year was named 
president of The Hufford Corp., a Sieg- 
ler subsidiary. Rosert T. Campion will 
also continue in the post of secretary 
of the corporation which he has held 
since 1957. 

Epwarp C. Linpsay was appointed 
vice-president in charge of manufactur- 
ing for the Hufford Corp., a division of 
The Siegler Corp. Prior to joining 
Siegler, he was vice-president of engi- 
neering sales for Mercury Engineering 

At Kenco Mfg. Co., Rosert Linviiut 
was made vice-president in charge of 
marketing. He formerly was vice 
president in charge of sales for The 
Burgmaster Corp. 


A. N. Hate is now engineer-in-charge 
sales and engineering, of a newly 
formed accellerator section in the mo 
tor and generator department of Allis- 
Chalmers. He has been associated with 
the company since 1948 


Apointment of Ropert W. KEENAN 
as manager of production planning and 
control was announced at Sharon Steel 
Corp. He has been assistant manager 
of the department 


The engineering department of The 
Barden Corp. has announced three ap- 
pointments. Lewis W. McKee, formerly 
assistant chief engineer-product, was 
made chief product engineer. Joun J. 
Murpnuy, who was research coordinator. 
was named contract research manager. 
KeNnNETH D. Mackenzir, formerly as- 
sociated with the New Departure divi 
sion of General Motors Corp., has 
joined Barden as advanced product 
manager 
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Industrial Scale Medels 
“Designing in 3-D” catalog contains 
descriptions and instructions for assem- 
bling thousands of parts and materials 
used in building industrial scale models, 
so that the average designer or drafts- 
man can build such models quickly and 
easily, and see finished design in minia- 
ture before he begins details of drafting. 
Scott Industries, Inc., Olean, N.Y. 


Aluminum Bronze Alloys 

Extensively illustrated 12-page Bul- 
letin Pl-Sa describes various Ampco al- 
loys, discusses their characteristics, uses 
and advantages and tabulates their phys- 
ical properties; also explains the tech- 
niques for welding these alloys and the 


Ampco Metal, Inc., Milwaukee 


L-12-2 


results 


16 W is 


Screw Thread Standards 

Vol. \ 9 No. l of H & G Die Headlines 
contains article on “Unified and Ameri- 
can National Screw Thread Data” which 
is a digest of thread standards and pre- 
sents major, minor and pitch diameters 
toler- 
external 
threads up to and including 2 in. The 


giving classes, allowances and 


ances of all internal and 
Eastern Machine Screw Corp., Truman 
& Barclay Sts., New Haven 6, Conn. 


L-12-3 


Honing 
Sixteen-page “Typical Applications” 
booklet gives production rates, size, tol- 
erance, stock removal and finish data on 
99 case diversified 
parts from 4g to 234 in. ID; illustrated 
Sunnen Products Co., 7910 
Ave., St. Louis 17, Mo. 
L-12-4 


histories: widely 
with photos. 


Manchester 


Angle Conversion Chart 
Wallet-size conversion chart quickly 
shows conversion of small angles (from 
one second to one minute) to micro- 
inches per inch, per 10 inches and per 
foot; and from one 
microinch to 0.005 inch in terms of min- 
utes, seconds and 


linear measure 
fractional seconds, 
per inch, per 10 inches and per foot. 
Engis Equipment Co., 431 S. Dearborn 
St.. Chicago 5. Ill L-12-5 
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iterature 


for free booklets and catalogs—use request card, page 135 


Air Cylinders 


Illustrated with dimensional and cross 
section drawings, 24-page Catalog No. 
SA7 presents line of square air, air- 
draulic, air booster and low pressure 
hydraulic air cylinders. Tab indexed 
for convenience. Lynair Inc., 3100 E. 


Michigan, Jackson, Mich. L-12-6 


Press Dies 

Illustrated leaflet, Bulletin No. AFD- 
958, offers complete information on Al- 
loy-Form dies for bending and forming 
alloy sheets and plates and which will 
fit any make of press brake. Dries & 
Krump Mfg. Co., 7400 S. Loomis Blvd.. 
Chicago 36, IIl. L-12-7 








Never Confuse the No. 8 MARVEL 


with an ordinary Band Saw 


---only the MARVEL is Universal 


re) Only on a No. 8 MARVEL 


con the sow column be 
instantly indexed end 
locked at ony engie from 
45° right to 45° left, and 


e Only a Ne. 8 

MARVEL con 

do all of these 

things: Snip-off a 4" 

rod of cut-off on 18° 
= 18° cross section 


Rough to Size and Shape 


P Only on ae MARVEL 


mE 


Neo. 8 does the 
blade remain at 
@ right engie 
throughout its full 
18” feed treverse. 
Work elweys re 
mains stationary. 


) Only « No. 8 MARVEL hes 

the large T-slotted welt 

toble, with removable quick ection 

vise, that permits eccurate set-ups 

of work of unrestricted sizes end 
shapes, special Axtures; Etc. 


“Rough Machine” to size and shape 
with minimun chip waste 


The No. 8 MARVEL is the “busiest tool in the shop” wherever 
installed because it is a universal tool—has both the capacity and 
the versatility to handle not only standard sawing jobs but 
innumerable “‘trick” and convenience jobs as well. More than 
a metal saw, the No. 8 MARVEL is a fine machine tool with 
machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump; Three 
operating speeds (or six with 2-speed motor). Moisture-proof 
electrical controls that conform to both “J.1.C.” and ““MACH- 
INE TOOL” electrical standards; Dirt-proof ball bearings, etc. 

If you cut, machine or fabricate metal, this is a sawing 
machine you should know about. Write for catalog. 


Slotting 


ARMSTRONG-BLUM MFG. CO. - 5700 West Bloomingdale Avenue + Chicago 39, U.S.A 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-141 


141 





Switches 

Descriptive Catalog Number CEI-602 
covers complete line of miniature, prec 
sion pressure switches; illustrates and 
describes altitude, differential, gage and 
absolute types and provides application 


and installation data in both descriptive 


and tabular form. Dept. TE, Centu 
Electronics & Instruments, In 13 
N. Utica, Tulsa 10, Okla L-12-! 


y 
2 
) 


Metal Coating 


Series of case histories offers infor- 
mation on how most metals can be 


coated without pretreatment. Indus- 
MEASURE Side, Wiad aad Chosen Sa Pe 
OF delphia 10, Pa L-12-9 
Fasteners 
PERFECTION ['welve-page Catalog 1959 presents 
line of clamp assemblies, fixture details, 


spring plungers and torque screws witl 


Hanson-Whitney measures gage dimensional drawings. size lists and 


perfection by the exacting specifications prices for each type. Siewek Tool Co 
established in H28 Handbook for 2862 E. Grand Blvd.. Detroit 2, Mich 
Screw Thread Standards. These and 1649 S. La Cienega Blvd... Los An 
standards assure you of rigid accuracy geles 35. Calif L-12-10 
controls on critical gaging 

elements, such as size .. . lead 
drunkenness and angle. Cylinders 


In addition to this assured quality, you Discussion of important ires ol 
get extra wear life . achieved by square design cylinder and comparison 
Hanson-Whitney’s “finished after of it with other types is incorporated in 
hardening” Process. Quality materials, catalog sheet which also contains draw 
plus finished, lapped surfaces after 
grinding, produces gages that are truly 
a “measure of perfection.” 
Hanson-Whitney offers AGD Cylindrical 
and Thread, in steel and carbide, 
National and Unified thread series . er ring type cylinders. Miller Fluid 
special thread forms, Acme, Buttress, Power Div., Flick-Reedy Corp., 2040 N 
Round and others made to specifications. Hawthorne Ave., Melrose Park, Ill 
Hanson-Whitney also provides a L-12-11 
complete line of Internal and External 
Thread Comparators. 


ings comparing mounting pa re 
quired for various bore square type 4 
tie-rod design cylinders with similar 


bore sizes of common threaded or kee p 


Gas Welding and Cutting 


Consult Hanson-Whitney’s home and aie é 
Thirty-two page, extensively illus 


field engineers for practical, one source 

assistance on all threading and trated Catalog 586 covers all phases of 
gaging problems. H-W Stocking gas welding and cutting: includes de 
Distributors across the country scriptions of welding torches and tips 
provide complete service. cutting torches and tips, regulators, and 
Write for catalogs. welding and cutting accessories; also 
presents specification sheets to meet all 
types ot gas welding and cutting re 
quirements. Harris Calorific Co.. 5501 
Cass Ave., Cleveland 2, Ohio. L-12-12 


Tumbling 
] . Informative 20-page brochure, “Tum 

d nson- | 1itne y bling Media for Barrel Finishing’, de- 

Cc \ \ signed as practical handbook for super 
companv® visors and operators, discusses kinds of 
Division of Whitney Chain Company tumbling media, types of applications; 

205 BARTHOLOMEW AVE. * HARTFORD 2, CONN. types and functions of tumbling barrels, 
fixturing and linings for tumbling bar- 
rels; compounds and cleansers, do’s and 
don’ts on use of water; and analyses of 
typical tumbling jobs; illustrated. The 
Carborundum Co., Electro Minerals 
Div.. Niagara Falls. N.Y L-12-13 


TAPS * THREAD GAGES + HOBS + CENTERING MACHINES * THREAD MILLING MACHINES AND CUTTERS 





FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-12-142 
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Metal, Ceramic Coatings 


Basic characteristics and properties 
plus range of mechanical and electrical- 
electronic applications for wire and 
powder sprayed coatings of metals and 
ceramics described in illustrated 8-page 
Bulletin 136A; tabulated 


spraying speeds, material and gas con- 


data covers 
sumption and square feet covered per 
hour with various types of metals and 
ceramics. Metallizing Engineering Co.. 


Inc., Westbury, L.I., N.¥ L-12-14 


Optical Instruments 

Engineering data on Norelco electron 
optical instruments presented in well il- 
lustrated Booklet RC 178A; 


outlines principal features and discusses 


16-page 


advantages, specifications, principles of 
operations and applications. Instrument 
Div., Philips Electronics. Inc.. 750 5 
Fulton Ave., Mount Vernon, N.Y 
L-12-15 


Butt Welding Rings 

Twenty-two page booklet uses photos, 
drawings and charts to illustrate meth- 
ods used to form bar stock by bending 
ind explain how it is welded to produce 
rings used in industrial applications; 
discusses the specifications peculiar to 
flash butt welded rings. quality control 
procedures and testing. Also outlines in 
detail available to com- 
pany’s customers. The American Weld- 
ing & Mfg. Co.. Industrial Products 
Div.. 454 Dietz Rd., Warren, Ohio. 


L-12-16 


other services 


Screw Thread Metrology 
Sixteen-page handbook reviews func- 

tion and facilities of each of three SPS 

thread laboratories; 


screw metrology 


discusses various 
needed tor 


threads, 


precision equipment 


properly checking unified 


screw tapered pressure plugs 
and special precision thread forms: ap- 
pendix of reference material provides 
thread dimen- 


pertinent data on screw 


sions and tolerances from recently re- 


vised H-28 handbook: separate sections 
of booklet detail 


measuring checking 


review in 
} 


aevices, 


primary 
masters 
ind comparison working gages; 
well illustrated. Standard Pressed Steel 
Co., Jenkintown, Pa. L-12-17 


type 


Presses 
Function and operating characteris- 
tics of two new manually controlled C- 
frame presses presented in 8-page il- 
lustrated Bulletin 58CPM, while similar 
information on four new automatic mod- 
els of C-frame presses is presented in 
Bulletin 58CPA; both bro- 
chures include dimensional details, ap- 
plication data and descriptions of op- 
The Hydraulic Press 
of Koehring Co., Mount 
L-12-18 


12-page 


erating controls. 
Mig. Co., Div 
Gilead, Ohio 


December 1958 





CONTROL 
the finish 
...and the 
CosTs 
with the 


FOR FURTHER 


2 rush INSTRUMENTS 


Division oF 


3405 PERKINS AVENUE CLEVELAND 14 


INFORMATION 


No over-finishing . . . no under-fin- 
ishing with the Brush Surfindicator. 
Weighing only 15 lbs. and ready to 
be plugged into any 115 volt outlet, 
it provides on-the-job instant sur- 
face measurement. Controlled finish 
is now practical—inexpensive—and 
extremely profitable. 


The Brush 
iny surface—any 
Accurate 


inches can be 


Surfindicator me 

shape- iny size. 
measurements in mucro- 
glance! It 


y-precision meas- 


seen ata 
brings you laborator 
urement unaffected by magnetic 
fields, vibration or line voltage varia- 
tion. It requires no skill . 
used by 


meter. Measurements ire easily m ide 


. Can be 


inyone who can read a 


in complete compliance with the new 
ASA and military standards. Write 
for the ASA standards and all of the 
mplete facts on this profit-making 


tool that will pay for itself! 


4 


USE READER SERVICE CARD; INDICATE A-12-143 





eee FIRST in 


Abrasive Belt Grinding— 
gives you mass production and quality control in 


BG8-HT Rotor Grinder 


with Automatic Loading Fixture. 


ROTOR GRINDING 


with the New BG8-HT ROTOR GRINDING MACHINE 


Completely automatic, the new Engel- 
berg Model BGS8-HT requires no 
manual operation. auto- 
matically fed, precision sized and dis- 
charged in production quantities in a 
continuous cycle. time, cuts 
rejects. 


Rotors are 


Saves 


Check these production examples of 
the BG8-HT: 33%” O.D.; 2-up; 180 per 
hour (.030 stock removal from 2” 
stack.) 1-9/32” O.D.; 6-up; 1,440 per 
hour (.010 stock removal from 7%” 
stack.) 


ENGELBER 


Engelberg Model BG8-HT Features 


* Holds .001 diameter and within 
0005 concentricits 

*% Hyvydraulically actuated feed move- 
ments including table feed. oscillation, 
regulating wheel and belt tensioning. 
*% Variable regulating wheel speeds to 
accommodate | to 412” diameter range 
of rotors. 

*% Automatic air-electric device pro- 
vides constant in-process gauging, guar- 
anteeing precision size control. 


WRITE FOR MORE INFORMATION 
ABOUT THE ENGELBERG ROTOR 
GRINDING MACHINE 





Luetitiehe RBRASIVE BELT GRINDERS S 
_ A 


186 SENECA STREET 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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a Ts 


Drill Jig Bushings 

Broad line of high-precision drill jig 
bushings described in Catalog 582 cov- 
ering advance features in detail: all 
parts are catalogued according to a 
self-reading symbol system to simplify 
ordering and to make it easier to iden- 
til Standard Bush- 
1487 Elmwood 


L-12-19 


Y parts in inventory 
g Manufacturers, Inc 
Ave.. Providence 7, R.1 


Lubricants 
Lubrication Newsletter 
1 technical paper 


lubricants on “wear in” 


#5 publishes 
effect of 


of new machin 


covering 
ery: includes engineering study on sur- 
lace geometry of mating surfaces and 
discussion of Coulomb’s theory on fric- 
tion as it applies to asperities on ma- 
chined surfaces; also gives results of a 
continuing series of tests on lubrication 
Actual test records 
ire pictured and analyzed. The Alpha- 
Molykote 65 Harvard Ave., Stam- 


for | Conn L-12-20 


of mating surfaces 


( orp 


Steel Bars 
All AISI grades of cold finished steel 
bars listed in 5-page 11 x 17-in. com- 
parison wall chart; covers 241 grades 
steel bars which satisfy more than 
95 percent of all current manufacturers’ 
specifications and outlines their com- 
plete chemical analysis; gives machin- 
ability ratings in surface feet per min- 
‘or as a percentage rating compared 
AISI Grade B1112. La Salle Steel 
P.O. Box 6800-A. Chicago 80. II 


L-12-21 


Coatings 
Clear and colored co itings tor use 
metal, 


on 
plastics, glass and 


wood pre- 
sented in 36-page brochure: 


includes 
information on numerous types for ap- 
plication to various surfaces by spray- 
ing, screening and roller coating. Bee 
Chemical Co.. Island 


Ave Chik igo 43 Ih} L.-12-22 


12933 S. Stony 


Tubing 
Eleven-page Data Memorandum No 


ll describes capillary tubing: gives 
from which it is 


definition materials 


produced, tolerances, finishes, special 


processing and inspection procedures. 
purposes and method of flow 


and ordering information. Superior 


Tube Co., 1732 Germantown Ave., Nor- 
ristown, Pa L-12-23 


—~a 


testing 


Printed Circuit Drilling 
Well 


drawings, 


illustrated with photos and 
6-page folder, Bulletin 858, 
explains uses, advantages and important 
printed circuit boards to 
help simplify drawing, routing, cutting, 
ete. Zagar. Inc., 24000 Lakeland Blvd 
Cleveland 23, Ohio L-12-24 
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and where 


Dec. 7-9. Tue Materia Hanpiine IN 


STITUTE, IN¢ Annual meeting, Roose 


velt Hotel, New York City. Further de- 


tails are available from meeting man- 


igers Hanson & Shea. Inc... One Gate 
way Center, Pittsburgh 22, Pa. 


Dec. 10-12. THe University or Wis 
CONSIN, 


dustrial plant maintenance. Pertinent 
data is available from Engineering In 
stitutes, University Extension Div., The 
University of Wisconsin, Madison 6 

Jan. 7-9. Tue University or Wis- 
CONSIN, University Extension Div. Engi- 
neering institute on industrial computer 
Write to Engineering In 
stitutes, University Extension Div., The 
University of Wisconsin, Madison 6. 


applications 


Jan. 12-14. Reliability and Quality 
Control, Fifth National Symposium. Bel- 
levue-Stratford Hotel, Philadelphia, Pa. 
For details, contact William R. Rom- 
bach, Phileo Corp., 4700 Wissahickon 
Ave., Philadelphia 44, Pa. 


Jan. 26-29. PLANT MAINTENANCE & 
ENGINEERING SHow, Public Auditori- 
um, Cleveland. Complete information is 
available from Clapp & Poliak, Inc., 
341 Madison Ave., New York 17, N.Y 


Feb. 3-5. Tue Society or THE PLas- 
Reinforced Plas- 
tics Div. 14th annual technical and 
management 


rics Inpustry, INc. 


conterence, 
Beach Hotel, Chicago. Society office, 
250 Park Ave., New York 17, N.Y. can 


supply more data. 


Edgewater 


Feb. 6-7. University oF CALIFORNIA. 
llth annual industrial engineering in- 
stitute, to be conducted simultaneously 
on the Berkeley and Los Angeles cam- 
puses. Further information may be ob- 
tained from the Dept. of Conferences, 
University Extension, University of 
California, Berkeley 4 or Los Angeles 
24, Calif. 
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Engineering institute on in- 





WERIZE with NOPAK 











A NOPAK 


Plus Value 


Class 3, Square Head Hydraulic Cylinders 


Pressures 3,000 P.S./. operating, 5,000 P. S. /. proof 


Check these Class 3 Plus Values... 


@ Interchangeable with other well-known 
square head, hydraulic cylinders 


NOPAK Class 3 Cylinders comply 
with J.1.C. standards 


Positively locked, one-piece concentric 
piston 


Piston Construction... 
Self-compensating U-cup (standard) 
Multiple seal piston ring (optional) 


Expansion Joint Type Tube Seal ft 
Cannot extrude at excessive shock 
pressures 

Provides bleeder by-pass location at 
highest internal point 

t a NOPAK first since 1948 


@ Steel Construction for Strength and 
Durability .. . 
Heavy Honed Steel tube, Steel heads, 
High Tensile Steel piston rod and tie rods 
Multiple V-Ring Rod Seal and Wiper 
Requires no adjustment 
Assures longest possible trouble-free 
operation 
Cushion Adjustment Screw and Ball 
Check... 
Maintains minimum head dimension 
Identical seats provide interchange- 
ability : 

@ Bore sizes from 11/2” through 12” 

@ 18 Standard mountings 


@ More power per dollar 


Ask for Catalog 103...It contains complete Data and Dimensions. 


VALVES and 
CYLINDERS 


GALLAND-HENNING NOPAK DIVISION © 2750 S, 31st Street © Milwaukee 46, Wisconsin 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-145 
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FORMING PRODUCTION 


PROFITS... 


COMBINE 
OPERATIONS ona 
ON 


Wire and ribbon metal forms involving secondary operu- 
tions can be produced at minimum cost on Nilson 4-Slides. 
You can combine stamping, welding, metal cutting and 
sub-assembly operations with the basic forming cycle... 
eliminate the need for expensive, single-purpose equipment. 


The Nilson “Vertiform” shown above, for example, 
has a die head mounted on the right-hand forming 
slide. Wire stock is straightened, cut off, formed 
and threaded—ali automatically in one cycle! 


In addition to the new “Vertiform,” Nilson builds 
17 models of horizontal 4-slides, including 5 ribbon 
metal machines with built-in press units. For a new 
approach to low-cost production of wire forms and 
small metal stampings, it will pay you to get in 
touch with Nilson. 


Send today for the 
Nilson General 
Catalog on 
Automatic 4-Slide 
Equipment! 


sta EEF fe} 
<< = THE A. H. NILSON MACHINE CoO. 


1502 Bridgeport Avenue, Shelton, Connectcut 
AUTOMATIC WIRE & RIBBON METAL FORMING 4-SLIDE MACHINES @ WIRE & STOCK REELS e WIRE 
STRAIGHTENING EQUIPMENT @ AUTOMATIC STAPLE FORMING MACHINES © SPECIAL WIRE FORMING EQUIPMENT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: 
146 


INDICATE A-12-146 
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READING 


Concise Guipe to PLastics—By Her 
bert R. Simonds, Published by Reinhold 
Publishing Corp., 430 Park Ave., Neu 
York 22, N.Y. Price $6.95. 318 pages 

This book is a comprehensive sum 
mation of properties, costs. forms and 
sources of all American commercial 
plastics. It will certainly prove a help- 
ful aid when evaluating the possibility 
of using plastics for a new product ap 
plication. General properties such as 
color, strength, specific gravity, heat 
resistance, resistance to chemicals are 
given in tabular form for 32 classifica- 
tions tor plastic s Twenty-three addi- 
tional tables are so arranged that plas 
tics may be selected to suit a particular 
physical property required. For the en 
gineer desiring a picture of the over all 
plastics industry listings are included of 
trade names, extent of operations and 
sales figures for leading companies 
This volume is a valuable reference 
work for all levels of engineering and 


management 


Piastic Toots aNnp Dits—Prepared by 
He nry E. E. Kort: and I lited hy Rob 
ert H. Voss, Sr. Published by Mainland 
Plastic Industries, Inc., 27140 Mound 
Rd., Warren, Mich. Part 1, 94 pages, 
part Il, 72 pages. Price $9.50 each. 

These manuals have been compiled 
to acquaint personnel having either a 
lot or no experience in plastics tooling 
with the essentials of this new industry 

Book I contains information and in 
structions for making laminate buildup 
and cast tools such as models, molds 
fixtures, templates, dies, etc. Charac- 
teristics of basic materials are covered 
including data sheets. All terms perti 
nent to the industry are defined. This 
list also includes “slang” or “shop” 
words. For broader coverage, a chapter 
on cold setting pattern rubber is in 
cluded. 

The use of plastics in the manufac 


The Tool Engineer 





ies | not thew 

constant research is produc 

ind longer lasting dies. In 

the current stage ot development sur 
cessful dies i been produced by 
pressure casting 
Book II of this series covers advanced 

chniques for pressure cast molds and 

dies Methods ire explained and il- 
lustrated The book concludes with a 


chapter on machining of plastics 


AincrarT Hyprautics—Edited by H.G 
Conway. Published by The Macmillan 
Ce 60 Fittl fve.. Neu York 11, N ) 
l, Hydraulic Systems Price 
16 pages. Volume Il, Compo 

£90 00 198 pages 
om the wr ings of Eng 
the field. the first of two 
with hydraulic design 
s designed for either the 
ineer or the engineering 
Is reviewed 
es, flow pet 
systems and cil 
illustrated and 
stallations in air 
testing of these 

ith emphasis 

ents 

to the. theory in 
ond book analyses the 
comprising a hydraulic sys 
ilso a collection of articles 
experts. Seals, pumps, mo 
tors, evlinders (jacks. as the English 
call them) selectors, valves and miscel- 
laneous components are reviewed for 
the student and the engineer. A chapter 
ilic servo-controls adapted to 
pecific application data 
lesigned specifically for the 
either book would 
understanding of any 


, 
1 hvdraulic svstems 


STANDARD WELDING SymMpots—Pub- 
ished by the American Welding So 
ciety, 33 W. 39th St., New York 18, 
V. ¥. Price $3.00. 87 pages. 

The first major change in welding 
symbols in recent vears has been an 
nounced by the American Welding So- 
ciety. The new standard contains many 
additions and improvements. The num 
ber of welding symbols has been 
doubled due to the .increased use ot 
welding. Ne w processes have been de 
veloped and new types of welds adopted 
which necessitate additional symbols to 
describe them adequately 
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FREE BROCHURE TELLS 
HOW YOU CAN GRIND 
PRECISION HIGH 
PRODUCTION DIES 














IMPORTANT TO YOU! 


Free booklet tells how 

VISUAL GRIND facilitates 

construction of precision 

high-production dies, dies 

for powder metallurgy, 

lamination dies and 

special purpose dies. 

VISUAL GRIND permits 

through, blind and tem- 

plet grinding... permits 

continuous inspection by 

magnifying work from : . 

10:1 to 100:1... up Visual Gund 

grades semi-skilled labor " : 
permits easy main the problem Ut mind 

tenance of dies in your 

own plant... reduces Intricate grinding jobs like those shown 





costly down time. VISUAL above ordinarily involve several machines. 
GRIND COMPLETES ALL WERE FORM GROUND ON A SINGLE 
YOUR TOOL ROOM. VISUAL GRIND. 


CLIP and MAIL THIS COUPON TODAY 


The CLEVELAND GRINDING MACHINE Co. 


1680 EDDY ROAD « CLEVELAND 12, OHIO 


Please send me the free brochure describing the capabilities 
of the VISUAL GRIND. 


Name 
Company 


Address 





FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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will reduce your Fastening Costs 


rivets 


Semi-Tubular, 
Split and Shoulder 


You avoid machine down-time because 
every semi-tubular, full tubular, split, 
shoulder or special rivet is precision 
made and hand inspected to assure 
free, non-clogging movement in auto- 
matic setters. 


rivet 
setters 


Your fastening costs are less because 
Chicago Rivet makes machines that set 
from one to seven rivets at a time. 
Riveting is automatic and may involve 
the use of special indexing fixtures, 
adjustable riveting centers, and top or 
bottom rivet feeding and other mech- 
anisms, controlled by solenoids or air 
cylinders or both. 


The recommendations of Chicago Rivet 
Engineers are most valuable. Their 
knowledge of rivet fastening tech- 
niques, gained from solving thousands 
of manufacturers’ fastening problems 
can help make your protens more com- 


= 


petitive. Calling Chicago Rivet is a 
habit-formed procedure with many 
companies. You incur no obligation 
when you use the service of Chicago 
Rivet Engineers. Send a blue print or 
sample assembly with your inquiry. 


ef & MACHINE CO. 


9619 WEST JACKSON BOULEVARD 
BELLWOOD (CHICAGO SUBURB) ILLINOIS 
BRANCH FACTORY: TYRONE, PA 


ngineering data 
rit 
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Machine Tool 
Positioning Devices 


Automatic positioning of various 
European machine tools is described bs 
H. Uhrmeister in the same 


W erkstatts Technik und Mas 


issue ot 
nenbau 
lhe title is: “Einige Moeglichkeiten zur 
selbst taetigen Lage Einste llung von 
Werkzeugmaschinen.” 

The author makes a distinction be 
tween three different positioning sys 
tems. In the first of these, machining 
takes place after locating (drilling) ; in 
the second, machining takes place when 
motion is stopped in one direction while 
a second motion is operative (turning) 
In the third type of positioning system, 
machining is accomplished during an 
accurately synchronized motion along 
several axes (contour milling). The 
complexity of the devices increases ac- 
cordingly. 

The author discusses electromagnetic 
gage systems with selector switches, 
planetary drives, and preselectors for 
switching from drilling to milling. Pro- 
gramming systems are also included in 
addition to photoelectric methods, digi- 
tal controls, electronic designs and tape 
controls. 


Tool Wear Tests 


Averaged results of comparative tool 
wear tests can be misleading and give 
erroneous conclusions, according to an 
article by E. Soom in the Swiss maga- 
zine Industrielle Organisation, No. 7, 
1958. The title is: “Der Verschleiss von 
Werkzeugen in Abhaengigkeit von 
Werkzeugfabrikat, Werkzeugdimension 
und Werkstiickmateria” (Tool wear as 
a function of the brand of the tool mate- 
rial, tool geometry and work material) 

A typical case discussed is comparing 
twist drills of different makes and di- 
ameters. What product is the best? At 
what diameter, under what cutting con- 
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ditions and work materials? Flank wear 
is used as the wear criterion. The tests 
should be run under actual workshop 
conditions, while a_ scientific method 
must be used to evaluate the results 
This method is known as variance anal- 
ysis. Some 192 combinations are pos- 
sible in the example given in the article 
These comprise four different produc- 
ers, three different work materials, two 
different diameters and four different 
classes of holes. By application of sta- 
tistical checking and evaluation, the 
author concludes that the effort ex- 
pended in the tests is less than in the 
case of the “classical” method of experi- 
mentation—where only a single quantity 
is varied-—and that the results are more 
re liable. 


Sintered Carbide Tips 

A new classification system proposed 
by the International Standard Organi- 
zation (ISO) will divide work materials 
into three main groups: P materials 
producing long chips; M materials 
producing long and short chips; K 
short chip producing materials. The 
proposal is outlined by H. U. Rauhaut 
in Industrie Anzeiger, Voi. 80 (60). 
1958, p. 914, under the title “Schneid- 
platten aus Hartmetall—Hartmetall 
Drehmeissel.” 


Subdivisions will be made within 
these groups according to the applica- 
tion of the materials in machining proc- 
esses and will be shown by two digital 


figures after the initial letter. 


Ultrasonic Vibrators 


For ultrasonic drilling, a drilling 
head has been used in conjunction with 
a weak solution of boron carbide, ac- 
cording to an article published in Tech- 
nisch-Wissenschaftliche Berichte der 
Osram Company, Vol. 30 (11/12), p. 
344 


Forging Vibrations 


Effects of the operation of various 
types of hammers on workshops and 
other buildings have been investigated 
by H. W. Koch, sponsored by the forg- 


ing committee of the Association of 
German Mining Engineers. The results 
and a description of the new methods 
used in these investigations were pub- 


sec.2) and the frequency 

It can be concluded that shock is not 
transmitted beyond a distance of about 
110 ft in the case of swaging hammers 
and an energy of about 14,500 ft-lb. The 
limit of shock transmission is at 165 ft 
for a forging energy up to 88,000 ft-lb. 
This limit increases to 265 ft in the 
case of forging hammers and an energy 
of 88,000 to 160,000 ft-lb. The trans- 
mission limits are reduced for counter- 
blow hammers. These data apply to con- 
ditions where the shock waves are 
propagated as in an elastic medium of 
uniform density. 

The author has derived a load-value 
K as a relation of shock to the effect on 
working conditions. As an example: a 
value of K 0.1 does not affect the 
work and is hardly perceptible, while a 
value of K 3.0 can be endured for 
only one hour, affecting working condi- 
tions considerably. 


Tape Control 


A new method for tape control of 
machine tools has been developed by L. 
Tschirf and F. Gaertner in Vienna, Aus- 
tria, according to an article published 
in Werkstatts Technik und Maschinen- 
bau, September 1958, under the title: 


“Ein neues Verfahren der Tonband 
Steuerung von Werkzeugmaschinen.” 

It is claimed that the new method 
permits much longer machining opera- 
tions and is also more accurate although 
the technique has been simplified. The 
control circuit has been separated from 
the operation circuit, eliminating the 
disadvantages of controlling the motions 
on the basis of error bracketing. Ac- 
curacy is therefore independent of the 
velocity of motion. Practical tests on a 
lathe have shown that a tolerance of 
+ 0.0008 inch can be maintained on the 
diameter. 

The electronic controls are so de- 
signed that the inertia of the clutches 
and other machine members do not in- 
fluence the accuracy of motion. Among 
the examples given in the article is a 
case where a workpiece with three dif- 
ferent diameters was machined at 355 
rpm, a longitudinal feed of 0.004 ipr 
and a cross feed of 0.001 ipr. An S-2 
carbide tool (German standard) with a 
nose radius of 0.08 inch was used at a 
cutting speed of 220 fpm on case-hard- 
ening steel. The difference between the 
master part, used for tape recording the 
dimensions, and ten workpieces was not 
greater than = 0.0006 inch. 





CDERLIKON? 
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ALL ANGLE 
PRECISION 

BORER 
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Radial swivelling arm and a freely swivelling head 
allow handling of any job, even in awkward positions. 
Boring head can be canted to any angle (360°) and 
accurately latched vertically and horizontally. 
Spindle speeds variable from 30 to 3070 rpm. 
Accessories include precision chuck, tapping heads, 
collets holder, adjustable boring head, facing and 
turning head, trepanning tool, boring bars, etc. 
Portable - take it right to the job. 


lished in Stahl und Eisen, No. 19, 1958. 
under the title: “Erschuetterungs-Un- 
tersuchungen in der Nachbarschaft von 
Schmieden.” 

Intensity of the shock is measured in 
terms of a unit called a “vibrar,” which 
is equivalent to ten times the logarithm 
‘of the ratio of the intensity of vibration 


Write for detailed information and prices to: 
to a reference value of 0.1 cm? per sec.* 


Olkon Corporation Machine Tool Division 
13823 West Eight Mile Road Detroit 35, Michigan 
(Some exclusive territories still available) 


The details of this unit are explained 
in the report and the unit is related to 
the amplitude of acceleration (cm 
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| ENSILE STRENGTHS of more than 
100,000 psi have been attained ex peri- 
mentally on an ultra-high strength steel 
which has been perfected by the metal- 
lurgy department of Ford Motor Co.'s 
Screntify 
tory. According to 


Dr. Michael Fer 


ence, Ir.. director 


Labora- 


New Strength 
From Experiment 
In Steel 


f 


oO the laboratory 


in llustration of 


the metal’s strength could be implied 
by a wire of the material one-eighth in 
n diameter which could support 4.920 
lb 

Dr. Ferenee 


strongest metals appear in minute fila 


pointed out that the 


mentary single crystal wires with diame 
ters only a fraction of a human hair 
Metal physicists predict that these iron 
“whiskers” have maximum theoretical 
tensile strength of approximately 1.000 





A FULL YEAR OF CONTINUOUS OPERATION 
SHOWS 100% PRODUCTION INCREASE, 


REDUCED GRINDING COSTS AND DIAMOND WHEEL SAVINGS 


1661 DOUGLAS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-150 


ELECTROLYTIC 
OSCILLATING 
GRINDER 
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000 psi These properties may now soor 
be attainable in engineering materials 


The Ford-developed 


primarily on two factors of temperature 


process relies 
and mechanical working prior to tem- 
pering. Time is comparatively a minor 
problem if temperatures of approxi- 
mately 700 to 1.000 F are maintained 


during working. Dr. Ference said that 


iltra-high 
marked ins i in vield 


ductility. add- 


the new steels not 
only have 
strengths, but very 
ing that brittleness normally associated 
with tensile strengths in excess of 300 
000 psi has been overcome 

Basic details of the techi que are m 
ple The steel 1s mechani illy worked 
while it is in one stal form (auste 
nite). then changed 1 1 second ferm 
(martensite) by I hing ind then 
tempering at about 500 F to obtain 


higher tensile streng : nd duetility 


A PILOT PLAN 


Smelting and Refi 


\merican 

Central 
Research Laboratory out de 
velopmental quantities of im foil in 


ying 


Zinc Foil from 0.0005 to 
Produced 0.001 in. thick. 26 

in wice In the 
In Sheet Form 


w method devel- 
d by Asarco 
zine is deposited electrolytically from 

1 zine sulfate bath onto revolvir 


drum. Foil is stripped from the drum 
in a continuous sheet of uniform thick 
ness According to Asarco et 


the electrolytic 


gineers 
economical 
means of producin il of high chemi 
cal purity with except ductility 
and tensile strength 

As compared to other n llie foils, 
zine foil can be soldere: ind can 
be printed on 


* 


Sa ON product and producer 


in the new “Age of Reliability” enter 
tainingly depicted in a color, 16-mm 
industrial film produced by Standard 
Pressed Steel Co. The 28-minute nar 
rated documen 
Reliability Film = '@"y_ Is presented 

: in layman’s Eng 
Dramatizes 


Modern Demand 


lish. Humorously 
dramatized se 
quences under 
score pertinent points. Basic theme of 
the film, and of the SPS booklet on 
which it is based, is that today’s world 
is increasingly “an automated, electron 
ically régulated wonderland of tech 
nical wizardry.” 

Copies of the film are available for 
scheduled group showing through A. W 
Advertising Dept., Standard 


Je nkintown. Pa 


Scott, 


Pressed Steel Co.. 
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... surface plate specifications 
T the Editor 
Recently, 1 


writing session on surface plates at the 


ittended a specification 


invitation ¢ he Canadian government 
All of the people 
skilied in surface 
plate metrology ind had access to the 
instruments required. Everyone talked 
lib] 


glibly about the autocollimator, parallel 


in Ottawa, Ontario 


who ittended were 


ind mean reference planes. waviness 
ind surface finish 


At home, 


ous items discussed 


I stopped to recall the vari 
It struck me that 
what we had done was to write a spec 
iheation tor the tew people, like our 
selves, who had the instruments and the 
special knowledge to check a surface 
plate. But how many shops have an 
1utocollimator. an optical straight edge 
or even a Rahn planekator? A few very 
large shops do. but almost none of the 
small ones. We had been writing a 
tior or the one out of 1000 
surface plate users. But what of the 
other 999? Must they accept what is 
given to them? Have they no way of 
checking a purchase? 
I recalled another industry that has a 
milar problem, the automobile indus- 
trv. The auto ads and auto salesmen 
have been stressing engine horsepower 
That's a lot of 
horses and you are impressed. The 


salesman perhaps tells you that his car 


ip to 300 hp or more 


can accelerate from a standing start to 
60 miles per hour in 8 seconds. Now 
vou really are sold and vou buy one. 
What is the first thing vou do when you 
get it? Do you drive to a garage and 
connect the engine to a dynamometer to 
L100 hp? Of course not. You 
have no dy But you do take 
it out on the highway, and make the 


check the 
lamometer 
performance test. If you are able to ac- 
celerate to 60 mph in 8 seconds, you 
ire willing to take the manufacturer's 
word that he put 300 horses under the 
hood. In any event, the horsepower is 
merely of academic interest; the only 
thing that matters is pertormance. 
What is important in surface plates? 
The only thing that means anything to 
you is “how accurate are the measure 
ments [ take on this plate?” Let the 
manufacturer develop and produce a 
surface on which you can take measure- 
ments to your desired degree of accura 
cv. Then, if he cares to, let him write 
1 technical specification that covers 
such a surface. He can have two speci- 
fications: i.e., (1) a technical specifica- 
tion (2) a performance test. You, as a 


December 1958 


purchaser, can use either or both to 
check your purchase. 

We offer, for consideration and con 
structive criticism, the following repeat 


measurement pertormance 


invw 


l agre with Mr 


surtace 


Rahn that current 
plate flatness specifications 
could |} vised o that present in 
stances ot interpretation would be 
eliminated is not difficult: 
British did it \ ago. But | 
he lieve that viewpoint ot 
individual would have much 
Rather it is been my feeling 


some tin committe mn 


tional level should be formed under the 
auspices of ASTE or ASA to resolve 
this problem Like its counterparts in 
gage blocks 


gage blanks, or screw threads this com- 


other areas, for example, 


mittee would be composed of represent 
atives from all interested parties—man 
ufacturers, users, military. and the Na 
tional Bureau of Standards. 

I have ittempted several times in the 
past to get | rolling but have 
never been amount of 
interest (in the gh that must 
exist to get a job of this ! done 

However, perhaps now 
come to try agal lr 
from another prominent 
manufacturer. the mait was the 
same as that brought ou Mr. Rahn 
“this confusion in the ndustrvy as to 
what specifications (on surface plates 


With this 


of the problem the need to do something 


79 | j 
really mean. much evidence 


certainly exists 


ethod tor 
February 








when one second 
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10 YEARS OF DEPENDABLE SERVICE TO INOUSTRY 


is vital... 


In inspection or production of compound 
angles, only the NEW O.M.T. 12” and 
16” fully optical rotary and inclinable 
table offers direct scale readings to 

one second of arc for both movements. 
Twin eyepiece facilitates reading 

of rotary scale in elevated position. 
Choose from a range of 9 hand and power 
\. operated tables from 10” to 30”. 


Mfd. by Optical Measuring Tools Ltd 


Write for FREE illustrated brochure and prices 


BENTLEY 
41 East 42nd St.. Dept 


INDUSTRIAL CORP. 
*-192, New York 17, N. Y 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-12 





UNIVERSAL BORING CHUCK i. 
heavy ond rigid for all types of rough boring without 


chatter yet accuracy of adjustment adapts it equally UNIVERSAL RELEASING 

well to finish boring. Time-tested Universal Collet nose TAP CHUCK has same basic collet principle 
holds boring tool much more rigidly and securely than featured in all Universal Collet Chucks. Screws or 
set screws while precision and extreme accuracy of sleeves are not needed and collets are interchangeable 
with other Universal chucks. Simple, compact design 
has no springs, cams or paw!s to break or wear. Can be 
used for either right or left hand tapping withoyt 
adjustment. 


feed-adjustment are obtained by an anti-backlash ar- 


rangement of feed screw and large dial 


UNIVERSAL 


COLLET CHUCKS 


‘ HIGH PRESSURE REVOLVING 
combine maximum COOLANT TRANSFER CHUCK 


has standard Universal Collet Chuck nose and a variety 


holding power and be 2-0 of shank sizes can be held by simply changing collets. 

* Minimum overhang is made possible by the single 
face seal design. Back pressure principle of this design 
prevents “brake” action thus lowering torque on 
, spindles. Chucks for higher speed and pressures than 
with simplicity standard plus o variety of mountings are alse available. 


minimum run out 


of design and 


low price 


The basic collet principle is the same in 

all Universal chucks. Tools gripped in 

these chucks withstand a maximum 

thrust and radial load because the collet 
grips on a continuous surface its full length 
and positively locks the tool. Write 

today for new catalog showing 


the complete line of Universal | UNIVERSAL FLOATING 
collets and chucks. COLLET CHUCK for horizontal or verticat 


operation is positively protected against destructive 
action of coolant by a seal which prevents entrance of 
compounds into interior of assembly. Frictionless ball 
bearing flat springs are adjustable to counter-balance 
weight of the tool. 


UNIVERSAL 
ENGINEERING COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-152 rhe Tool Engineer 








Trends 


in 


Hydraulic Systems 


By P. C. Mortenson 


Director of Engineering 
Mobile Hydraulics Div. 


Vickers, Inc. 
Detroit, Mich. 


A TREND is a tendency for movement 

n some direction toward a prescribed 
goal. If a goal is known, the over-all 
1 then be stated. 


trend can There are 
many 


presently specific trends in hy- 
draulic systems because we are in many 
stages of the over-all development trend. 
Basic hydraulic system have been used 


that consist of a fixed displacement 


pump, a relief valve, a manually oper- 
ated four-way valve, and an actuating 
cylinder or motor. However, at the same 
time, complicated hydraulic systems are 
used frequently for the control of com- 
The lat- 
ter hydraulic system is much closer to 
the goal of the “ultimate system” than 
is the former But 


manual system 


pletely automatic machinery. 


both the simple 
ind the complex auto- 
matic system are used and both are a 
part of the over-all trend. 

An example of a _ present specific 
trend in hydraulics is the improvement 
being made in the control of constant 
feed rates for machine tools. One im- 
mediate trend is to improve the existing 
controls to provide more nearly constant 
feed rates 


illy obtained by the use of 


Feed control is now gener- 


pressure 











Fig. 1. Trends of increased perform- 
pumps 


fixed displacement 
used on mobile hydraulic systems. 


ance for 


1958 


December 


compensatéd flow control valves. Such 
valves automatically maintain a constant 
rate of flow regardless of the hydraulic 
pressure changes within a system, but 
adequately 


do not compensate for 


changes in temperature. However. re- 
cent developments now provide for tem- 
perature compensation as an integral 
part of this flow control valve. As a 
result, machine tool feed rates are now 


both 


and temperature with an accuracy of 


independent of system pressure 
plus or minus five percent. even though 
changes in fluid viscosity occur. 

In the machine tool industry, a very 
definite trend exists here—the improve- 
ment of flow control valves to compen- 
sate for the characteristics of the work- 
ing fluid that would normally cause the 
feed rate to varv. However, while this 
is an immediate trend, there is another 
trend working to exceed this intermedi- 
ate goal by the use of a servo valve to 
maintain a constant feed rate. In this 
method, the feed rate itself is continual- 
ly compared with the input signal of 
the desired feed rate with all the vari- 
ations compensated for by the servo 


valve. This type of system can now 


Jy wes os go o> 


at Sas 


maintain feed rates within an accuracy 
of + 0.2 percent 

The point in making comparison be- 
tween these two methods is that the first 
method evidences a trend in the im- 
provement ot a component of a system, 
while the second indicates a trend in 
complete systems, and is of much great- 
er consequence and significance. The 
former can be considered an intermedi- 
ate trend. while the latter one has 
longer range implications. 

Hydraulic systems are generally built 
up of standard, available components, 
such as a pump, valves. cylinders, lines, 
filters and 
The most prominent of these is the hy- 
Significant trends in 
pump performance complement similar 


fittings. other accessories. 


draulic pump. 
trends in the mobile equipment indus- 
try. as follows: 


l. Thirty-five years ago, pump rated 
I I 


speeds seldom exceed 500 rpm, but 
the advent of the balanced internal 
combustion engine permitted higher 
engine rotative speds, and the _ hy- 


draulic pump followed suit. 


2 Twenty years igo, pump speeds of 
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Fig. 2. Cost trend curve for the de- 
velopment of typical mobile equip- 
ment pumps over eighteen years. 


Fig. 3. Graphic representation of the 
pump prices converted to 1958 dollars. 
Time period is the same as Fig. 2. 





1200 rpm were typical of the smaller 


After World War Il. speed 


nereases in rated 
1 


ive benefited the vehicle 


reducing weight requires 


lla 
installations 


cost I pump 
pressures at wh 
will 


inere 


operate have 
ising throughout 
Pressure rat 

have, with 

undred 
1500 psi, 
2000 psi \ lim iumber 


ty pe 


from several | 


L000 psi 


ther 
the 


pumpe field carry 


of 5000 psi; howevel 


limited 


in rated ump 


use in 


speeds 
th increa in rated 
Increas pump 
other | ind. ties in close ly 


ised 


cylinders, 


pressul 
motors ind other 
accessories. While there are 
inutac 


1000 


still a few mobile equipment m 
800 to 
| 


ised 


turers operating pumps at 


majority have incre pres- 


the 1500-2000 psi range The 


increased ratings in speed 
resulted in 


has ippreci 


ises in pump horse power! 


since norsepoweer is 


to both of these 


propor 
two tactors 
l shows two increasing per 


ce trends for fixed , displace 


pumps over the past 18 vears 


rojects 


These 


n spec it horsepowet! ratings The up 


this trend for two vears 


curves show the gains 


per curve shows the incre horse 


ising 
ind 


increasing 


pound of weight the 
the 


in h of package 


powel! per 


lower curve illustrates 


horse power per ( ubic 


Another 


garding the cost of this most important 


interesting consideration re- 


hydraulic system component is shown 


on Fig. 2 


of the 


Records of the selling prices 
group of typical mobile equip- 
ment pumps for the past 18 years were 
divided by the 


pumps, 


horsepower ratings for 
ind this characteristic re- 
dollar has 
during the 


those 


sulted. Even though the 


depreciated consider ibly 
past 18 years, the cost per horsepower, 
hich is the measure of the pump’s true 


cost 


has decreased considerably. 


If « onsider ition is given to the de pre- 


154 


method re¢ 
United States De pt 


ciation of the dollar by the 


ommended by the 


ot Commerce even greater ippres 


ation of the specific decrease in pu 


costs over the san pre vears he 


] 


oe | iphic illy 


comes evident n 7 
shown in / 
trom I g.2 
the 1958 dol 


possible to | 


pump today than 


was converted 


doll i 
ind one 
more 
1940. 


In order to economically provide 


op- 


timum hydraulic systems. design of 


irate hydraulic components in 


ranges o icities and capabilities is 


underway s has been a trend 


in the past, it ng approached 


on a more or 7 1 on a more 


extended basis in example of this 
it the capacities of fixed 


let’s look ' 


trend, 
displacem 
M inuta 


sions, clutche ind similar 


engines tr 

mect 
ial strides 
life Ma 


equipment earth-mov 


equipment I subst 


in the reliability ind service 


terials handling 
l g vehi les on the highway ind off the 
| igricultural ma 


related mobile 


incre 


lighway equipment 


chines and other 


ment have 


come 


and the I between min 


several 


servicing ha n the past 


ades, increased tremendously. The hy 


draulic equipment manufacturer, has 
a a 


kept pace with these other related in 


dustries. A decade ago. pump life of 


500 hours was considered typical, 


whereas toda pump life of 2000 hours 


can well be expected. There are 1 


mer 


ous examples I the earth-movir I 


TREND IN PUMP 


dustry where, conditions 


, 
of cle iniiness in 


system 
pump life of 3000 hour 


bye obt immed 


Another ponent in a 


iy 7 


if I ( mtrol valve 


Trends in llow pump de 
space 
pplicable 
operat 
pressures co ild 
milat 
ind 


pressures are 


trend in the 
manutacture 
det 


pace 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 
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Fig. 4. Trends in fixed displacement 
pumps capacities have been plotted 
against the flow characteristics. Super- 
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A 
imposed on the chart are a hypotheti- 
cal series of directional control valves 
which could complement the pumps. 
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strength showed high damping ability. that exhibit very low damping capacity 
The cast allovs had with two excep over a wide range of stresses If the 
tions, extremely high damping capacity only necessary criterion is ibration 


— 
It is significant that these two excep damping ability, magnesiun 


for series flow par illel tions were the or compositions of high he selected to provide inv 


1] ten f all the al re : , 
reasonable combination illoy content i 1e alloys studied degree of damping « 


thereof Ithough this trend has not those that had a relatively high alloy propriate stress level 
been clearly established. it is only a content were low In damping capacity 

matter of a short time before valves of ind those of low alloy content had hig cavention of The 'M 
these s and the pumps re- damping capacity 32'S. tone Ot, eS 


isly become available \ddition elements « g v v 
basis irate pl e or i oll 


+} 


sen 


e need in the hy 


tor the development bast 


ind fittings that Varies with the particul nen Automation Ins and Outs 


2500. psi or better, ind correlates 
1 L diet a. By Bernard J. Wallis 
f handling volumes ‘ AGGIE 


f 
Precide 

that pressure. Pre Damping pacity nagnesium al : _ Pre ident : 

Livernois Engineering Co. 


Dearborn, Mich. 


in the larger loys is in ne closely related to 


m meeting this stress. In many cases, magnesium al 
toward increased loys exhibi I ly high damping One of the most important objecti 

1as existed for capacity at latively low stress levels: n our growing society 
irs, but the Tew compositions, however the creation of more 
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ich minute 


smoothly. a clear is YOUR 


1intained between 


difinite 

ane 
Only Robbins angular tooling equipment assures you positive accuracy when setting 
up to machine, grind or inspect angular work . . . because only Robbins gives you 
particles i these exclusive features: 


ntaminating parti POSITIVE LOCKING locks firmly inside sine 
s space, but not both bar roll with expanding action for positive 
the svstem must lock. Screw at each end locks toward front of 


unit, always pulls upper member firmly down . € 
on gage block without distortion. (Pat. app. for) . 


“PERMA-FLAT" SWIVEL BLOCK contracts 
gage block over entire face of swivel block 
instead of on a single thin line of contact. This 
patented feature provides greater contact be 
tween gage block and unit . combines with 
Robbins positive locking to assure the utmost 
accuracy 


Vibration Damping 
Capacity of FINE POLE ceramic magnet chuck, manufactured 


e for Robbins by famed O.S. Walker Company, Inc 
Magnesium Alloys Strongest magnetic chuck available. Fine poles 


make it easier to set up smaller work, go right to 


By D. F. Walsh, Mctallurgist the edge for easier setup next to rails. 

J. W. Jensen, Physicist 

J. A. Rowland, Metallurgist IN ADDITION, both magnetic and non-magnetic models are 

Bureau of Mines built with ribbed base, intermediate and top plates for distortion- 

S. Dept. of the Interior free strength and rigidity, with full-length ground roll seats for 

Rolla, Mo. precision location, greater accuracy. All models make it possible 

to set up any angular work in just four simple steps in minutes 

Damping capacity studies were made instead of hours! Before you purchase any sine plate, be sure you 

check Robbins’ exclusive features. Write for new catalog 
on a number of magnesium-base alloys, 


commercial types and experimental 


compositions. Hardness and _ tensile a 
propertie s were determined and the OMER E. twtZ COMPANY 
microstructure of each alloy was ex- 11961 DIXIE AVENUE DEPT. E DETROIT 39, MICH. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-155 
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dige sts 


productivity is the most significant sin- 


gle key to provide these jobs. Automa- 
tion is a tool through which productiv- 
ity can be increased; and to quote from 


H W Prentis. Jr.. 


Bo ird ot 


Chairman of the 
Armstrong Cork, “Like many 
n industry 


other men 


| believe that in- 
creased productivity cannot be achieved 
to any great extent without adoption of 
partial or complete automation.” 


\t this point, someone might wonder 


what is this cure-all automation? First 
of all, it is not a cure-all, but a tool for 
At Ford Motor Co 
the term was used by D. S. Harder to 
describe a system for the automatic han- 


alert management 


dling of parts between manufacturing 
operations. Popular use of the term in 
the newspapers has broadened its mean- 
ing until it now includes all phases of 
mechanization up to and including the 
complete push-button factory. 

rhere are as many definitions as there 
are authors in this field. I have a per- 
sonal definition that I believe includes 


these many variations. It is simply that 





Speedy AING 


PUNCHES 


AND 


DIES 


for your perforating problems 


Complete interchangeability 





Immediate shipments 


from stock on Standards 





High quality — Long life 





LOW COST 


STANDARDS IN 
ROUND—SQUARE 
OBLONG—RECTANGULAR 





H. S. SHOULDER AND 
BEVEL HEAD QUILLS 





TRANSFER PUNCHES 





SLUG EJECTOR 
PUNCHES 





PILOTS—BLANKS 





PUNCH & DIE 
RETAINERS 





CHOICE OF STEELS 


WRITE 
FOR OUR 
ILLUSTRATED 
CATALOG 
105 


quole on 





Send prints or sketches 
for prompt reply. 


RING PUNCH & DIE, INC. 


28 FENTON PLACE 


JAMESTOWN, NEW YORK 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-12-156 
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ion that changes in the des 





automation is the integrated, continu 
ous processing extending from the time 
the part to be enters the 
equipment until it emerges, with the 
equipment operations being internally 
controlled and automatically readjusted. 


asked 


A survey con- 


processe d 


The question may be what 
plants should automate? 
ducted by the American Society of Tool 
Engineers in 195 


7. indicates the maxi- 


mum potential for automating 
of all about 16 percent. In 


plants with 250 to 1000 emplovees, this 


plants 
sizes 1s 
from 28 


figure varied percent in the 


machining industries down to 10 per- 
cent in the production welding indus- 
of ad- 
habit of 
t to the Amer- 
ican Society of Tool Engineers, because 


tries. These figures, in the face 


vancing technology. have a 


changing. With due respec 


I think they are contributing a great 
deal to the field of manufacturing, these 


figures were correct information at the 


ithered. but 


changing paces will 


time thev were g ( hanging 
times and iffect 


their relative standings. It is my opin- 
gn of prod- 
ucts, the introduction of new materials, 
new methods of processing. and an ex- 
pression of mechanical ingenuity will 


bring this figure closer to 50 percent 
for all industry ftv vears ago 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


TO 


SOOPORREREEE ADORE ONAEERE EOE 


said that men would never fly. but today 


we are on our way to the moon. This 
same type of progress will lead to 50 
percent automation and, ultimately, the 
push-button factory. 

This same A.S.T.E. report 


the medium sized plant can 


shows that 

iutomate 
to a greater extent than a large plant 
The example cited was the manufacture 
of a complete automobile. compared to 
block: At 


inufacturing 


the machining of an engin 
our present state of the m 
science, this is a true comparison. How- 
ever, if the automobile were designed 
for automation, and | am sure it ulti- 
mately will be. the automation of the 
larger plant will be just as extensive as 
Currently, our 
attempts to automate body assembly are 
obstructed by 


the medium-sized plant 


welding techniques and 
material handling. These difficulties will 
be overcome by advancements in weld- 
ing technology and body panel redesign 

Now, what have I been trying to say 
The fact is that 
from the small 


with these examples? 
anyone can automate 
est to the largest of shops. 
eralization would shock people, 
but what must be remembered is that 


Such a gen- 


many 


The 


fool Engineer 





ipproached with 
iccountant, the 
gineer, the ingen- 
owner and the 
Visionary. 
rs are not the 
ndustry, they 
Small 
ty that exceeds 
shop has to offer. By 
I know of 


ad machine 


invone, 


i cdse where 
tool manu- 


Oo quote on a piece ol 
hey thought impossible, 
illv feasible \ new- 
lesigned and built 
what the pur- 

1 veal 
lea of what to auto- 
it. We've discussed 
requirements ot 
what about 
rec- 
i poor 
getting 
lave ill had 
several quotes 
each 


ne re quire d iob 


equipment 
odaot 
has different specifi- 
ob. So, then, what 
Well, it isn’t the 
ften And, it isn’t 
ost experienced manu 
mary criteria of the 
ot automation 


lity and ease ol 


Stress Effects of Abrasive 
Tumbling 
By H. R. Letner 


Manager 
Incandescent Lamp Advance 
Engineering #436 
General Electric Co. 
Nela Park 
Cleveland, Ohio 


Tool steel specimens at four hardness 
levels tumbled 


inder a variety of conditions. 


were 


with aluminous 


abrasives 
and the resulting surface stresses were 


measured. Behavior was observed for 


three initial stress conditions: stress- 


free surfaces, ground 


heat-treated surfaces. 


surfaces, and 
Residual stresses 
induced in initially stress-free steel by 
tumbling 


were always compressive at 
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the surface and decreased unitormly t lumi! These are: cleaning, activat 


zero at a depth of a few thousandths of ng, zinc immersion coating, copper 


As with alu- 
minum, different alloys of magnesium re- 


an inch, The magnitude and depth of 
penetration of the 


plating, additional plating 
stress increased with 
little quire the use of specifi 


Steel ods to insure 


particle size, but depended very 
upon the type of 


cleaning meth 
ibrasive used. surfaces that are suitable 


hardness affected both the magnitud: = 


and depth of penetration; the maximum 


ictivating, zincating and plating 

Magnesium parts, whether extruded, 
compressive stress at the sur > in . wrought ive a thin skin 
creased, and the thickness of ‘ iposition, is distantly re 
stressed laver decreased, with inere 


lated the Oxides 


graphitic and other inclusions, some 


parent metal. 


ing hardness bling removed initial 
surface str layers up to a fe 


thousandths of ar ich thick, and 
placed then 


illoving with the . local variations 
in composition, 


of the g 


porosity these are some 


own character ross contiminants the incomplete 


compressive st ie degree to wh 


removal of which seriously affects the 
this substitution te place also « zinc immersion coat and electroplat 
pended upon the ze of the abra Comparing the plating on magnesium 
and the hardness of the steel to plating on aluminum, it is found 
that: 1. The equ 


roughly comparable. 2. More 


pment and installation 
ad pl ess control 
ignesium 


decorative 

Plating Finishes for lt ires, 
Magnesium mparabl or high 
bake introduces 
um. 5. The 
cost ol ing and rking is high- 
er than for al 


cost 1s 


temperature 


By Joshua P. Levy 
American Electroplating Co. 
Cambridge, Mass. 


Electroplatir illoy 
erally pal ill the chnique ind than with 


Other 


nowledge of 
important 
aluminum 


problems t 


electroplates, as chromium, sil- 








Another Buck “First” for You 


Buck Gibbed Keyway 


Ajust-Tru® Power Chuck with 
Aluminum Body 


% .001” Precision 
% Gibs Take Up Wear 
% 40°° Weight Saving 


*% All working Surfaces Hardened, 
Ground, Lubricated 


% All Ajust-Tru Features 
% Available in 6/2”, 84” 10”, 12”, 
15” 


You'll agree when you see it and use it— 
Buck has made chuck history again with this 
new gibbed keyway power chuck with aluminum 
body 


Wear take-up features will triple its useful precision 
life, compared with conventional chucks. 40% weight 


saving increases efficiency and cuts machine wear 
Simpl sound, practical! Two tap 
ered gibs under each jaw, working on 
tapered keyways, can be tightened to 
preserve criginal accuracy and eliminate 
the jaw rocking that develops “‘bell- 
mouthing Jaws are 40% lighter for 
less centrifugal effect, better gripping 
at high speeds. One piece hardened 
front plate eliminates distortion, can 
be reground in your own shop 


FOR FURTHER INFORMATION 


Send for complete details 


More than ever—"It pays 
to chuck with Buck.” 


BUCK TOOL COMPANY 


1233 SCHIPPERS LANE * 
USE READER SERVICE CARD 


KALAMAZOO, MICH. 
INDICATE A-12-157 





Air — 150 psi 
Hydraulic up to 1500 psi 
Meet JIC Standards 


Fit like a hand in a glove 
where space is limited 


0-M Internal Key Round-Line 
Cylinders, Air and Hydraulic 


O-M original 
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Write today for catalog 101A. 
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; of C) Send Bulletin 101A 
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13143rd Street, Hammond, Indiana 
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ver, gold, rhodium, cadmium and zin« 
can be deposited, however, an undercoat 
of copper is usually required for optim 
um adherence Zine 
and silver can be deposited directly 


With { 


methods thre 
plates or deposits produced on magnes 


cadmium, brass 


electro 


present 1 
ire equal in quality and perform 

ctroplates deposited 
ott 


ler meta those applications 


where the plivsi il properties ot mag- 


nesium make it desirable, the electro 


plating problems ire no deterrent to 


its use 


Recent Developments in 
Pipe and Tube Mill 
Machinery 


By Dieter Hancke 
V P—Sales 


and 
Robert Hartenstein 
VP—Engineering 
Mannesmann-Meer Ine. 
Youngstown, Ohio 


Recent design developments in the 


field of equipment tor seamless tube 
mills include a new small-diameter high 
torque-capacity piercing mill roll spin- 
dle coupling with provision for fast dis- 
connect and exchange of universal joint 
slippers. A radically new single-groove 
roll plug mill with entirely open and 
easily accesible inlet side and with a 
unique direct roll drive by individual d- 
motors with acceleration during the roll- 
ing time; a new type of individual 
reeler roll drive by slipperless universal 
joint spindles; two new sizing mills of 
unconventional design with fast schedule 
change feature and a three-roll type, 12 
stand reducing mill for rerolling of 
seamless tubing stock under highly flexi- 


ble schedule 


have bee n deve loped. 


pattern conditions, also 


\ redically new type of stretch redac 
ing mill with a hydromechanical varia- 
ble speed drive adds program flexibility 
and extremely short schedule change- 
over time to the inherently high tonnage 
capacity of electric resistance pipe weld- 
ing mills for the production of hot fin- 
ished pipe at constant output through 
full size range. High accuracy of cut 
and simple design characterize a new- 


ly developed flying hot saw installed 


Dbetiin l ! 
irate strand of pipe rolled trom 190-tt 
\ fully automatic elongation 


device pern s accurate read 


thickness of 


measuring 
ing and control of wall 
pipe whi retch re 
aucing 
New 
he the cold working ibing and 
que sevel roll straightener 


ol one-pa 


t 


atures ease 


res Cold outside 


tion for resizing after heat treatment and 


for imerease Tt phvsic il properties of 


irbon steel pipe is performed on new 
roll cold with close 
High- 


speed multiple drawing « ind nor 


Ty pe three 
stand pacing at hig 


tub ng 


draw 


j 


araw benche 


mechanic illy compensated d 
pilger mills has prae 
| 


prod iction cap cities of 


tor cold rolling ot stainl 


steel is well is nonterrou 


Comparison of Methods 
of Determining Stress 
Concentration Factor 


By J. D. Lubahn 


General Electric Co. 
Schenectady, N. 


Stress concentration 
mined analytically and photoelastically 
have been compared with new measure 
ments by wire-resistance strain gages 
for a V-notch Charpy impact specimen 
[The value obtained by strain measure 
ment agrees with the analytical value 
and is about 12 percent lower than the 
value obtained photoelasti« ally. 

Similar comparisons tor other geo- 
metries reveal camparable differences 
(in the neighborhood of 10 percent) be- 
tween strain gage measurements and 
factor 


\ nok h 


Charpy impact specimen comparison ol 


values of stress concentration 


obtained otherwise. For the 
photoelastic stress concentration tactor 
with values obtained otherwise shows a 
larger difference than in other compari- 
sons for cases of plane stress or cylin- 
drical symmetry. 

Based on a paper presented at the Annual 
Meeting of the Society for Experimental Stress 


Analysis, Central Square Sta., P. O. Box 168 
Cambridge 9, Mass 


The Tool Engineer 
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Logan Super-Matic Cylinder 


Meets fae. Standards 


vitimeate in hydraulic cylinder design 


4 

M8 AMO VORA IC EQUIPMENT 

SAVES TIE LFFQRT AND MOTION 

MAOUNE CO. 1 
ieee 
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FREE seno FoR THE “LOGAN 


CALCULATOR" 


MEMBER 
Assn 


Nati! 
Nati 


Mach. Tool Builders’ 
Fluid Power Assn 
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LOGANSPORT MACHINE CO., INC. 
839 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG 
100-1 AIR CYLINDERS 
100.2 MILL-TYPE AIR CYLS 
100 AIR-DRAULIC CYLS 
100-4 AIR VALVES 
100 LOGANSQUARE 
CYLINDERS 
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CYLINDERS 
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FACTS OF LIFE 
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NAME 
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improved Gantry type hardening furnace for missiles. Latest 
development of standard Gantry type, this huge furnace pro- 
vides more economical, faster production and improved met- 
allurgical qualities in treating missile parts. The installation 
consists of the electric, controlled atmosphere, Gantry type 
furnace and two draw furnaces, a hot water wash tank, a salt 
bath quench and a nitrogen generator. The Gantry type 
furnace moves under power over the entire installation 
to load or unload at any of the pit stations. Both design 
and installations by Lindberg. 


induction Aluminum Billet Heater. This ex- 
clusive new Lindberg induction billet heater 
provides aluminum extruders with an ac- 
curate, efficient solution to a difficult pro- 
duction problem. It features ‘‘Metered 
BTU’s”, an improved control system for 
heating aluminum billets. The heating rate 
of billet is controlled and each billet auto- 
matically delivered to the die-casting 
machine at the exact temperature required 
for most efficient extrusion. 


Full information on any of these new 
Lindberg developments is available 
from Lindberg Engineering Company, 
2447 W., Hubbard St., Chicago 12, Ill. 


This year alone 
Lindberg has developed 
five major improvements 

in the application of 
heat to industry 


Not so many months back business wasn't booming 
in the metalworking field. But through this period, 
Lindberg went steadily ahead with its policy of 
helping make business better by constantly seeking 
better ways to apply heat to industry. Fortunately, 
Lindberg has the research experts, the designers, 
the engineers to implement this policy. As evidence, 
shown on these pages are five major Lindberg 
developments of the past twelve months. In their 
respective spheres these offer industry more effi- 
cient, more productive, more economical industrial 


heating equipment. 





Hyni Nitrogen Generator. This Lind- 
berg Hyni nitrogen atmosphere 
generator is the latest development in 
gas processing and assures nitrogen 
of higher purity than has ever before 
been achieved by other processes. !t 
is the first unit to provide low cost, 
high purity nitrogen by a dry, com- 
pletely automatic process. It is suit- 
able for any application where a high 
nitrogen, COz free, dry atmosphere is 
required. The unit functions automat- 
ically, and once the generator is 
started, the entire operation is com- 
pletely i1utomatic and continuous. 


most ermective answer to any 
to industry. We cover the 
hold r enam- 

y units, 


recommend just the 


here generat ur needs. Consult 


tive (see the CiasS- 
1 } 

ith us direct, 

be for fuel fire 


ry CORRTHERM electrical 


"4 ; 
Sindkberg Onytnecring 0 COMPANY 


2447 West Hubbard Street, Chicago 12, Illinois 


equipment at 1 Lindberg planning Los Angeles Plant: 11937 S. Regentview Avenue at Downey, Calif. 


Induct-O-Ring Rotary Salt Bath Furnace. Offering for the first 
time an electric salt bath furnace that can be shut down over 
night or week end and regain efficient operating temperature 
quickly. Positive quality control is provided by rotary action 
of furnace and variable speed drive which insure exactly same 
time in bath for all parts. Gives precise temperature uniformity 
and control unequalled by any other salt bath furnace design 
Offers greatly lowered operating, maintenance and initial 
investment costs compared with standard externally heated 
pot or electrode types. 


Electric Controlled Atmosphere Dry Hearth Melting Furnace. This 
new Lindberg-Fisher Melting Furnace operates electrically 
and oxidation of aluminum, or melt loss, is reduced because 
the entire system can be pressurized with atmosphere. The 
only oxides incurred are those from the surface of the scrap, 
as charged. The furnace contains a sloping silicon carbide 
dry hearth which directs the molten aluminum through a 
covered trough intothe companion holding furnace. Substan- 
tial savings in lower melt loss and maintenance is low. Par- 
ticularly applicable for scrap with steel inserts. 





Made at .100” feed wit! 
HSS twist drill d 


9 hipmaster 


radial 


Shortest, most rigid radial 
column built— with pre- 
loaded ball bearings top and 
bottom! 


Exclusive herringbone drive 
gear for slow speeds and heavy 
feeds—the only radial with this 
feature. 





Hi ay 

| 
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A shorter column 
means greater rigidity. 


Up to 17" less 
overall height . 
than other aud “pe 
radials, sated 
depending 
on size. height. 


13"-15"-17"-19" columns. 


Preloaded spindle 

bearings—four pre- 

loaded precision ball 

bearings take severe 

thrust and radial loads Lug 

of heavy boring and drill- l | 0 
ing. Spindle is heat- eg 
treated chrome-nickel 


alloy steel. Spindle sleeve is carried in Instant reversal of spindle at 
honed bore—17)4" of support for any speed—heavy herringbone 

the precision-ground, chrome- drive gear is declutched for high- 

plated, heat-treated alloy steel speed operation. Absence of fly- 

sleeve! wheel effect permits instant re- 

versal of spindle at any speed. 


| 
; 








TAPPING CLASS 3 FIT THREADS! 
Hole is bored to size at .083-inch feed in 
27 seconds, faced at .020-inch feed in 25 
seconds, and tapped to a class three fit in 


40 seconds, a total of 11% minutes for all 


BORING “BANJO” HOUSINGS! Here's 
a job that proves a radial! 19%-inch boring 
of cast steel differential housings on pro 
duction-line basis. Cincinnati Bickford 
radials also are used for drilling, tapping 


hree operations! and facing operations on this part 
p g 


The all-new Cincinnati Bickford Chipmaster radial drilling 
machine enables you to handle jobs on radials that you are 
now handling on more costly machines 


Look at the pictures above. Here’s a machine that runs 
the range from the heaviest boring, drilling, spade drilling. 
trepanning, and facing operations to light-duty high-speed 
drilling and tapping. 

When you have a machine that will make the Big Chip 
shown at the top of this page, you know you have rigidity, 
thrust capacity, power, accuracy, and versatility never 
before equaled in a radial drill. 


SMALL HOLE DRILLING AND TAPPING! 
The same Chipmaster that will handle 
heavier jobs than any other radial is an 
accurate, sensitive machine to handle 3/16 
and \%-inch drills and taps at high speeds 
without breakage 


. - « The speed and feed you 

need for the job you want to do: 
drilling — boring —tapping—ream- 
ing—spade drilling —trepanning 

facing 

36 speeds in any of 5 ranges: 
8-1000, 10-1250, 12-1500, 14-1750, 
or 18-2300 rpm. 

18 feeds: .004” to .125 

Tap leads —3 ranges: 
8, 1114, 14, 18, 20, and 27, or 
8, 10, 12, 14, and 27, or 
8, 10, 11'., 14, 20 and 27 


To save time and cut costs, to do more than ever before with a radial, 


get all the facts about the Bickford Chipmaster 
distributor or WRITE FOR CATALOG TODAY. 


CINCINNATI BICKFORD DIVISION 


Giddings & Lewis Machine Too! Company 
Oakley, Cincinnati 9, Ohio 


Call your Bickford “4 * 


a 


(Gi) GIDDINGS & LEWIS 








When you “Put it on the Blanchard’ 
.». be sure to use Blanchard Wheels 


Your Blanchard Surface Grinder is designed to give you peak 
production and economy on hundreds of different grinding jobs. But, for 
every job you run, there’s one particular wheel that does it best! That's 


why Blanchard manufactures and stocks a wide variety of silicate, 
resinoid and vitrified bonded wheels and segments. 
Your Blanchard representative will be glad to help you select the wheel — 
or wheels —best suited to your grinding operations. Call or write him today. 
May we send you a copy of “The Art of Blanchard 


Surface Grinding” (4th Edition)? 


THE BLANCHARD EXIRIII) MACHINE COMPANY 
Cambridge 39, Mass., U.S. A. 


64 State Street 


INDICATE A.12-164 


FOR FURTHER INFORMATION USE READER SERVICE CARD 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


LEHEM TOOL STEEL 
ENGINEER SAYS: 


{.. 2 | 
Ay ff Don't | S¢ Ire sh Ht alter 


I or One A1¢ hing i] ools 


1% million pieces with Lehigh H 
...that’s a long run in any league! 


“With the 


USE DURAMOLD 
FOR COLD-HOBBING 


TYPICAL ANALYSIS 


) 
m 11.50 . 
bdenum 0.80 ane toughnes Th tS aiso a veep (y ile \ 
anadium 0.90 
strengtt 
The best way to « 
by putting 
job, but 
tool steel d 
stock, and 


promptly Cit 





JONES#3200 


Tachometer 


BROAD RANGE 
50 — 5,000 R.P.M. 


with stop button 
assures 
better 
production 


HIGHER OUTPUT — QUALITY 

CONTROL obtained by moaintain- 

ing proper machine speeds. Also 

helps avoid breakdowns by detect- 

ing irregularities. 

CARRY IT FROM JOB TO JOB 

and keep it handy for quick, occurate tests. Choice of readings 
in R.P.M., F.P.M., etc. 

GUARANTEED ACCURACY-—superior construction, trouble-free 
Unaffected by moisture, temperatures, electric currents 


Many other Portable and Stationary Models, indicating Speeds 
between 50 R.P.M. and 50,000 R.P.M., ore available. 


Write for catalog 146 - 


Ao} ite lela to) F Wee) ie 


Stamford, Conn. 


USE READER SERVICE CARD INDICATE A-12-166-1 





PERMITS PRESETTING TO 
ANY DESIRED MINUTE 
AND SECOND FACTOR 
FOR NEXT OPERATION 


OPTICAL 
PNET TV, we rcress 


does not depend for 

accuracy on worm, worm gears or 
index plates. It is a thoroughly 
practical, rigidly constructed tool. 





INDEXING BY A DIVIDED GLASS 
AT LAST CIRCLE AND VERNIER, FULLY 
available PROTECTED AND ENCASED, MOUNTED 
in the DIRECTLY ON SPINDLE, THUS 
agav ‘ NO INACCURACY FROM GEARING, 
ORIGINAL q WEAR OR PLAY. 
[tISS BUILT FOR PRODUCTION USE 
on MILLER and GRINDER 


Accuracy +5 Seconds 
Range of Scale: 
0 to 360 Degrees 


WE GUARANTEE 
EXPERT SERVICE 
ON ALL 
CARL ZEISS-JENA 
INSTRUMENTS 
AT ALL TIMES 


Get the FULL STORY of this 
OUTSTANDING SHOP and INSPECTION AID 
REQUEST CIRCULAR 


GEORGE SCHERR CO., Inc. (3) 


COMPLETE LINE OF PRECISION INSTRUMENTS 
west co*st reence: SCHERR-TUMICO CO. - 3337 W. Olympic Bivd. - Los Angeles 19, Cal 


200-TE LAFAYETTE STREET © NEW YORK 12, N. Y. —— 
USE READER SERVICE CARD; INDICATE A-12-166-3 

















SH SHELDON Y 
qguan 


New 13" and 15" Precision Geared Head Lathes 
These new, more powerful, more capable lathes will: 
Work to the closest tool room tolerances ...Stand up 
under continuous, heavy-duty, production runs... 
Available in 5’, 6’ and 8’ bed lengths... Features 
hardened bed ways, dial selector for spindle speeds; 
automatic lubrication of headstock and apron; 
independent drop lever clwtches for power feeds; 
heavy, modern pedestal and 60 pitch gear box, 





Write for catalogs describing 
the new cost-cutting machine 
tools designed and built by 
SHELDON, and, the name of 
your neorest distributor where 
you con see and test them in 
operation. 


SHELDON MACHINE CoO, Inc. 


4129 N. Knox Avenue, Chicago 41, Illinois 


USE READER SERVICE CARD; INDICATE A-12-166-2 





“MONOBALL” 


Self-Aligning Bearings 





CHARACTERISTICS 


ANALYSIS 


Stainless Steel 
Ball and Race 


RECOMMENDED USE 


§ For types operating under high temper- 
t ature (800-1200 degrees F 


Chrome Moly 


{ For types operating under high radial 
Stee! Ball and Race 


L ultimate loads (3000-893,000 ibs.). 


Bronze Race and { For types operating under normal loads 

Chrome Moly Steel Ball ( with minimum friction requirements. 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. TE-58 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA. CALIFORNIA 


USE READER SERVICE CARD; INDICATE A-12-166-4 
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pote eepnapant 


H : Drill .173” dia. one side Drill 116° dia. 2nd side and Drill 187° dia. hole through 

nd 1d Dia ) 

: i 4 ‘ ' Horizontal! | spindle chamfer. Combination too! Vertical drill spindle 
papier ate Horizontal drill spindle 

Auto inspect and clamp 


Countersink 2” dia. Undercut teeth using 
with Welden 90 c k. special recessing tool 
Vertical drill spindle. Inverted drill spindle 
(Hold down vertically.) Gang mill .062° slot and fiat. 
Auto inspect for br ’ : , - 
d Vertical milling spindle. 
‘ dr 


8 


me If 
og 


—— : —s 
a 
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C ‘sink .173° dia. hole to remove eam .430° dia. to remove burr 


milling burr. Horiz. drill spindle Vertical drill spindle. 
C/sink 2 .187” dia. holes. 
With 2-spindle multiple-head 
_ on inverted drill spindle. 


All this and better 
QUALITY CONTROL 
too! 


PART and MATERIAL: Clutch drum, steel B1117 


The remarkable versatility of Bodine Basic Machines and tooling methods is well PRODUCTION: 4200 operations (300 pieces completed) 
illustrated by this recently completed unit for Teletype Corporation. Production, per 50 min. hour. 

however, is only part of the story. Superior quality control was the main reason 

for development of this new production method for Teletype. 


The part is a steel clutch drum on which no less than 14 operations are performed, THE 
with two automatic inspections built into the cycle. 


There are 4 vertical drill spindles and 1 vertical milling spindle; 3 horizontal drill 
spindles and.1 horizontal tap spindle; 2 inverted drill spindles. Parts are hand- 
loaded but automatically ejected. The station is washed after ejection. 

Just think what it means in the production of a part like this when one compact 


machine and one easily maintained set of tooling can handle 4200 operations CORPORATION 
per hour to close limits, plus control inspections. Yet this is only one of many out- BRIDGEPORT S, CONNECTICUT 
standing examples of Bodine practical aid to cost or quality-troubled manu- 
facturers. Send us your next tough job... parts or prints . . . for production 
analysis. Write Dept. TE-12 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES, 


December 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-12-167 





Continuous Type Broaching 


Machine Built in Five Sizes 


Holding Fixtures are 


ing, with automatic clamping 


machining connecting rods 


and caps an opportunity for 
© wrface broaching 


Surface Broaching is a modern machining method 
that in many cases shows reduced costs through 
higher production, finish to closer tolerance, and 
low tool maintenance costs. If you machine large 





quantities of duplicate parts we will be glad 





to work with you on the possibility of adopting 
Footburt Surface Broaching Machines. Send us 
blueprints and hourly production requirements 
for our recommendations. 


THE FOOTE-BURT COMPANY creveano 8, ono 


Detroit Office: 24632 Northwesterh Highway, Detroit 35, Mich. 


| FOOTBURT | 


PIONEERS IN SURFACE BROACHING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-168 The Tool Engineer 














PAR KER-HAWN N io-SVYVS TE M COMPONENTS 


Hannifin’s 5 cylinder lines include two distinct designs of air cylinders . . . series “A” shown. 


Only HANNIFIN 


makes all these Anywhere you use compressed ait 


fin 


Hannifin can h u. Hannifin cylinders for the 
AIR POWER 


muscles annifin air valves for any type of 
COM | a ©) N ee NTS tuation, hand, foot, cam, solenoid, or pressure 


Hannifin “Cr ’ ine filters, regulator 


to do work. 


lubricators for lasting air power efficiency 


built by Hannifin to just one standard, the best 


Turn to Hannifin, too, for expert help in applying aur 


power components. A Hannifin field engineer is 


is Close to you as vour telephone, wherever you are 


Write us for his address—or, he’s listed in the 


ilphabetical section of Thomas Register. It’s that easy 


HANNIFIN COMPANY 


505 South Wolf Road» Des Plaines, Illinois 


N -OF PARK E R HANNIFIN CoRR PORATION 
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“ALCOA ALUMINUM 
TOOLING PLATE... 
TRIPLE JIG, DIE 
AND TOOL 
PRODUCTION 
WITH LESS LABOR 








That’s a mighty big order for any shop, but Alcoa® Alumi 
num Tooling Plate and Alcoa Tool and Jig Plate can fill 
it. Here’s a case in point. You can make three times as 
many core blower plates from 100 pounds of Alcoa Tool 
and Jig Plate as compared to the number obtainable from 
100 pounds of conventional tooling plate. Now add these 
other savings: aluminum machines three times faster with 
better accuracy . .. machines and tools last longer . . . less 
maintenance is required. 

Slash Labor Costs as Much as 60 Per Cent. Along with 
aluminum’s high-speed machining characteristics, you get 
all-important light weight for savings in handling. Be- 
cause it weighs but one-third as much as iron or steel, 
changeovers are reduced to a one-man job. An aluminum 


170 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


jig takes less time and work to open, close, move, store or 
set up. 

Call Your Local Alcoa Distributor. Order locally from 
a wide selection of sizes and gages, cast or rolled. Alcoa 
Tool and Jig Plate is ideal for high-precision tooling 
needs. Alcoa 6061-T6 Tooling Plate is a wrought alumi- 
num plate for high-strength utility requirements. 


¢ | 
Your Guide to the Best in Aluminum Value 
ALCOA 4 
ALUAINUM — 


acm nem Comeany OF amenen 





Aluminum Company of America 
950-M Alcoa Building, Pittsburgh 19, Pa. 


INDICATE A-12-170 The Tool Engineer 
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EXCELLENT MACHINABILITY of Dow magnesium tooling plate permits economies in drilling the necessary holes 


approximately 100) in this 20" x 12" block. 


“ROCKFORD” SAVES 20% ON MATERIAL COSTS 
WITH DOW MAGNESIUM TOOLING PLATE 


The many advantages of Dow magnesium tooling plate are 
put to use in building control panels for hydraulic planers 
Rockford Machine Tool Rockford 

realized a 209 alone by 


Company of lilinois, 


material costs 


lightweight 


Savings on using 


magnesium rather than other tooling metals! 


But the savings don’t stop with the original purchase cost 


when you use¢ Dow magnesium tooling plate. You ictually 


save twice: once when vou buy it and again when vou use 


it. That’s because magnesium is the easiest of all metals to 
AVAILABLE FROM STOCK AT 


COPPER AND BRASS SALES, Detroit, Michigan 
FULLERTON STEEL AND WIRE CO., Chicago, IIlir 
HUBBELL METALS INC., St. Louis M i 


on tools to do the 
job. Magnesium tooling plate requires less machining be 


machine—takes less time and less weat 


cause new closer tolerances assure better flatness and di 


mensional accuracy. 

You 
Get in touch 
with one of the Dow magnesium suppliers listed below, or 


Next time you need a tooling metal try n 
too, will find it saves time 


magnesium 


effort and money 


write us for more information. THE DOW CHEMICAI 


PANY, Midland, Michigan, Department MA 1431A-1 


COM 


A. R. PURDY CO., INC., Lyndhurst, New Jersey 
RELIANCE MAGNESIUM COMPANY, Los Angeles, California 
VINSON STEEL AND ALUMINUM COMPANY, Dallas, Texas 


YOU CAN DEPEND ON 


FOR FURTHER INFORMATION, USE 


READER SERVICE CARD 


INDICATE A-12-172 The Tool 


Engineer 





Tuning Condenser: spacing parallelism. Very 
close tolerances had to be held in spacing the 
pcrallelism of a special tuning condenser for 
electronic test equipment. Optical gaging with a 
Kodak Contour Projector permitted economical 
measurement to an accuracy impossible by other 
methods. 


Beam Switching Tube: 1 cathode, 10 targets, 10 spades 
to align. This 21-element tube component had to be in 
spected fast enough to keep up with assembly speed in 
mass production, yet all elements had to be within .002” of 
specification. Optical gaging with a Kodak Contour Pro 
jector provided the required speed and reduced inspection 
costs by spotting defects immediately after assembly 


Code Rod: 1100 holes to inspect. This steel tube, used in o 
high-speed printer, has more than 1100 tiny holes to be in 
spected for lateral and angular tolerances of + .OO15 
Conventiona! methods permitted inspection of 1 or 2 rods a 
day. With optical gaging the rate rose to 15-20 per 8- 
hour shift. 


Wiper Spring: 24 dimensions ...3 minutes. 
This vital component of a telephone dial switching 
mechanism has 24 dimensions to be checked. In- 
spection rate with a Kodak Contour Projector is 
3 minutes per part, compared to an hour using 
mechanical gages. 


One instrument inspects these varied parts 


With optical gaging, switching from one 


Projectors are designed for maximum 


type of part to another requires only a 
change of chart-gage and fixture. You 
can use the same basic instrument. And 
with a Kodak Contour Projector the 
variety of parts you can check is almost 
unlimited. Here’s why: 


@ Capacity—Screen size does not restrict 
the size of parts you can handle. Multi- 
ple-position fixtures let you handle parts 
bigger than the screen itself. What's im- 
and Kodak’s 


provides 


portant is the staging area 


unique relay lens uniform 


ample clearance regardless of magnifi- 
cation. Distortion-free 


image permits 


measurement anywhere on the screen. 


@ Ease of operation—Kodak Contour 


speed and minimum operator training. 
Bright screen image reduces fatigue, per- 
mits working in normal room light 
Finger-tip controls are within easy react 


of the operator 


© Optical Stability—The accurately pre- 
positioned optical elements on Kodak 
Contour Projectors eliminate the need 
operator. Rigidly 
mounted lenses and mirrors maintain 


for adjustments by 
alignment and position. Rugged con- 
struction withstands heavy use 


For more details on how optical gaging 
can save time and money in your opera- 
tion, send for the booklet, ‘“*Kodak Con- 
tour Projectors.” 


Apparatus and Optical Division 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


December 1958 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD 


Almost any inspection job can be done 
quickly and accurately on a Kodak Con- 
tour Projector. Operators need little train- 
ng, work in comfort because controls ore 
easy to reach; bright screen image reduces 
fatigue, permits use of instrument in normal 
room light. 


‘7 *) 
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WHY BUY METAL YOU DON'T USE? 


Switch to 
Nit -tolal-lebh am em eloli elas 
| @F-T-} SS (ola jalt-|ol- mm Mele) me) (-1-1, 


FORGING 


Stepped-out forging for fabricating 
spinning cone: 2300 Ibs.—$2691 ma- 
terial cost plus cost of machining. 


CAST-TO-SHAPE 


Cast-to-shape spinning cone 1059 Ibs. 
$860.97 Includes cost of the pattern. 


hh = SC} T- hA-le M o} Motal-lalellale Mi (ome Ot-1-1 co (ont—jal-|el— 


Why pay for metal that ends up as chips on your floor ? 
Here are two fine reasons for switching to Allegheny 
Ludlum cast-to-shape tool steels. 
CAST-TO-SHAPE MEANS 
YOU BUY FEWER POUNDS OF METAL. 
Because the tool you buy is closer to its finished shape, 
you obviously spend less money on original metal. 
In the above example, the savings in metal cost alone 
amount to $1,894. 
CAST-TO-SHAPE MEANS 
LESS FINISH MACHINING. 
A casting like that above has only 4 to % inches of 
machine stock on all surfaces, requiring very little 
machining compared to solid chunks. Cast-to-shape 
tooling is especially economical when working with 
intricate shapes. 

Allegheny Ludlum, a tool steel producer who makes 


wew 7270 


ALLEGHENY 


cast-to-shape materials, casts them with the same pre- 
cise quality control for which their tool steels is known. 
A full line of cast-to-shape tool steel grades is avail- 
able. You'll find ones with high resistance to abrasion, 
compressive strengths of approximately 400,000 psi, 
easy machinability, hardening with almost no distor- 
tion, toughness, high red hardness, and the capacity 
to take a high polish. 

Find out now how you can cut costs on your com- 
plex tools. Write for FC-4, a 28-page technical dis- 
cussion of A-L’s Forging and Casting Division with 
applications, pattern information, design tips, analyses, 
and heat treating instructions. Or call your nearest A-L 
tool steel warehouse or distributor. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
OLIVER BUILDING, PITTSBURGH 22, PENNA. 
Write to Dept. TE-12 


LUDLUM 


Tool Steel warehouse stocks throughout the country. . 


Check the yellow pages 


EVERY GRADE OF TOOL STEEL...EVERY HELP IN USING IT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-174 
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The Newest Products 
for the Stamping Industry 


From stock 


Danly’s Open Back Inclinable Presses bring big press 
efficiency to the small press field. 

Each O.B.I. Press — capacities from 25 to 200 tons — is 
equipped with the exclusive Danly Air Clutch and Brake. 
This Clutch gives these presses all the reliability and flexi- 
bility of operation of the Danly Straight Side, Underdrive 
and Autofeed Presses. The clutch of “low inertia” design 
wears less because of low weight load picked up on each 
engagement. It runs cooler and costs less to maintain. 
The ruggedness of heavy welded steel frame construction 
engineered into all Danly Presses, features this new O.B.I. 
line. The rugged construction throughout minimizes vibra- 
tion, deflection and breakage. In combination with Danly 
Air Friction Clutch it assures long press life—continuity of 
production—accurate stampings—low cost of production 
and maintenance. This new line is priced for economy. 


DANLY MACHINE SPECIALTIES, INC. 


The Leading Supplier 


DIE SETS 
and Die Makers’ Supplies 


Stocked and assembled in 20 tool-making ceniers 


Now all Danly Precision and Commercial Die Sets are as- 
sembled with demountable bushings and press-fit guide 
posts—to provide the most accurate die sets on the market. 
Chance of distortion is minimized. Posts and bushings are 
pre-fitted to dimensions, within tolerance, at the factory 
and furnished as matched units in all die sets. Pre-fitting 
is so accurate that bushings and guide posts are completely 
interchangeable. 

To this new precision, Danly also adds unequalled avail- 
ability made feasible by this new method of assembly. 
These die sets are stocked for prompt assembly and delivery 
by 20 factory branches and distributor assembly plants 
throughout the country. Your local Danly outlet is your 
source for die sets and toolroom and pressroom supplies 
that bear the stamp of leadership. 


WRITE DANLY TODAY 


Write us and your distributor 
or branch will place the money- 
saving facts about these new- 
est Danly products before you. 


2100 S. Laramie Avenue, Chicago 50, illinois 


to the Stamping Industry 





you can get 
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This A.S.T.E. exhibit showed visitors how the winning combination that matches machine, work and cutters was found for companies like yours 


the winning combination! 


The Key to Lower Cost Chips is found by matching 
the right cutter to the machine and to the work. 
The Cutter Division of The Ingersoll Milling Machine Company 
offers you a unique source of assistance. The combination 
of your own knowledge of conditions in your shop and 
our broad experience in working with so many others assures 
reduced costs and better cutting performance for you. 
No matter what make of machine you use for milling or boring 
. . ” 5 5 
Witte fer this new book —no matter what metal or size or shape of piece—this service 
which tells more about this S “Fee = 
unusual Cutter Division may lead to important competitive advantages. You have much 
service. It also describes and , : : : a . . =. . 

O g Lee gz to lose | y g us an Oppo ty to study, 
wes Bg tage a t > gain... n thing to lose by giving us in Opp rtuni y t ste dy 
special inserted blade cutters with you, in your shop, the many factors involved in arriving at 
being used by hundreds of the winning combination for you. Just let us know when it would 


companies to cut costs and : #2 
improve performance. be convenient to get together. Write to: 


CUTTER DIVISION 
THE INGERSOLL MILLING MACHINE COMPANY 


S505 FULTON AVENUE ROCKFORD, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-176 The Tool Engineer 





performance 





specify with safety these 
Vanadium- Alloys 


Die Steels 


FOR COLD WORK 


OHIO DIE 4A high carbon, high chromium type of 
steel which hardens in air to high hardness with almost no 
movement. Possesses wear resistance about eight times that of 
1° carbon tool steel. Your best choice for long runs between 
grinds. Available in regular or FM (Free Machining) type. 


AIR HARD Air hardening die steel having good 
machinability and exceptionally high strength and toughness. 
Movement in hardening about one-third to one-fifth that of 
oil hardening steels. Used for all types of cold work dies. Safe 
to harden, safe to grind. Available in regular or FM (Free 


Machining) types: also in precision ground flats and squares. 
&) lyt . 


COLONIAL No. 6 Manganese oil hardening 


die steel specially annealed by us to provide easy machining 
The general purpose die steel for all tool room requirements 
Hardens with a minimum of movement because of the very 
low quenching temperature required. Available in all sizes 
and shapes including drill rod and precision ground flats 


and squares 





For machinability, hardenability, wearability and 
dimensional stability, Vanadium-Alloys Die Steels 
for Cold Work are unsurpassed in the field. These 
steels take the gamble out of die steel specifications 

let you concentrate safely on production! Our 
assistance in matching the right grade to the job 
is yours to command, and you can depend upon it. 
Write for technical Data Sheets 


Vanadium-Alloys Steel Company 
LATROBE, PENNSYLVANIA 


DIVISIONS: Anchor Drawn Steel Co. + Colonial Stee! Co. » Metal Forming Corporation * Pittsburgh Tool Steel Wire Co 


SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited * Vanadium-Alloys Stee! Societa Italiana Per Azioni « EUROPEAN 
ASSOCIATES : Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) « Nazionale Cogne Societa Italiana (italy) 





Carr-Lane sends upa 


NEW STAR» 


in the Tooling Shy’? 
it’s the Fy |i, 
SWIVEL -\CO 


SCREW, / 
CL -~ M. P. . «better because 


Threaded ball permits easy removal 


OVER 2700 PLANTS 


are saving money with 


WHISTLER DIES 


of swivel foot — for interchangeability — 
for assembly. SWIVEL ANGLE IS 40°, assures 


positive force with socket drive 


TWO FOOT STYLES © SOCKET HEAD or 


= é : KNURLED HEAD SCREW @ = SIXTEEN SIZES 
MAGNETIC PERFORATING DIES FROM ‘4-20 TO %-11 
All parts reusable and interchangeable. Punches and dies stocked " : 
in .001” increments from «| .100” thre .500” dia. Larger sizes eveliable. 
‘ F VERSATILITY PLUS — Foot can be welded to 
fixiure without danger to temper of ball!! 


HEAT TREATED AND RUST PROOFED 


MANUFACTURING Co. 


4200 KRAUSE COUR: @¢ ST.LOUIS 19, MO 
USE READER SERVICE CARD, INDICATE A-12-178-2 








ADJUSTABLE PERFORATING DIES COSTS Gow 


All parts reusable and interchangeable. Punches and dies stocked 
in .001” increments from .100” thru .500” dia. Larger sizes available. 


Making set-ups for tapping and 
reaming can be done with Ziegler 
Tool Holders at a lower labor cost 
than with ordinary tool holders for 
the simple reason that it takes less 
time with a Ziegler. 


Just align the work to within 
1/32” of accuracy on the 
radius (1/16” on the diam- 
eter) and the job is done— 
because the Ziegler Holder 
automatically compensates 
manufacturer of all types of for the inaccuracy 
CUSTOM DIES for over 40 years 


If you have never used a 
Ziegler, a big surprise awaits 
you the first time you give 
it a trial. 

S. B. WHISTLER & SONS, INC. 


Types fit an 
744 Military Rd., Buffalo 23, N.Y. yees te y 


machine used for 
drilling or tapping PROMPT DELIVERY 


W.M. ZIEGLER root co 


roller drive floating tool-holders 
13566 Auburn . Detroit 23, Michigan 


Mail the following: [ Magna-Die Catalog [) Adjustable Die Catalog 
More information on custom die work 


nient inten tn vedere 
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TODAY! 


These precision products have sic 


made ALLEN the number 1 name 
in the socket screw field! 





Leader Point ButtonHead Flat Head 
Cap Screw Cap Screw Cap Screw 


Lb 
zZ 
Allenut Allenpoint “Tru-Round” 
Set Screw Pipe Plug 


qT 


Allen Allen Hex Key “Tru-Ground” 
Shoulder Screw Dowel Pin 





ov Acero 


December 1958 


If hex-socket screws have any place in your life at all, our new 
plant at Bloomfield, Connecticut, has unlimited advantages for 
you.—If you’re an engineer or designer, for example, the 
modern facilities of this new plant make available to you greatly 
increased engineering and metallurgical services in the develop- 
ment of dependa le fastening for products you’re designing— 
and higher standards of precision than ever before. If you’re a 
manufacturer, this new plant is bound to be a rich source for 
new ideas in fastening, and new products that will make your 
own products better. If you are a distributor, this new plant 
means prompter shipments—and both new products for your 
customers and improvements in existing ones, all coming along 
rapidly now that we have the room we need and new equipment. 

Write today for our new picture-booklet that takes you on a 
“guided tour” of this modern new plant. 


ALLEN MANUFACTURING COMPANY 


Hartford 1, Connecticut 
Plant at Bloomfield, Connecticut e Warehouses at Chicago and Los Angeles 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-179 





high-precision grinding machines with 
hydraulic automatic infeed 
for traverse grinding and plunge grinding 


as standard equipment on all models. 


3 types: 
UNIVERSAL. Swivelling wheelhead, internal 


grinding attachment, infinitely variable speed 
headstock. 


PRODUCTION. Larger grinding wheel, more 
horsepower, non-swivelling wheelhead, 8- 
speed headstock. 


PLUNGE. Similar to production type but with 
artally oscillating wheelhead and hand table 
control only. 


4 sizes: 
10", 12", 14", and 18" swings (with choice of 
lengths between centers). 








Olivetti has been making quality machine tools since 1926. For sales, 
service or information, call or write Olivetti Corporation of America, 
Machine Tool Division, 42-33 Northern Boulevard, Long Island 
City, New York. 


Handsome, illustrated, 
CATALOG ON REQUEST 22 pages. Please 


write for it. 
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Metal worki ng q 


WETAROYTLVORATOYT) 


in action... 


If you’re in the metal working business, you 
should be acquainted with McKay automated lines 
available for many metal working operations 


McKay pioneered and has played a leading 


SPECIAL 
MACHINERY 


TUBE MILLS AND 
FORMING MACHINES 


DRAW BENCHES 
BAR AND TUBE 


ROLLER LEVELERS, 
PROCESSING MACHINES 


PRESS FEED AND 
~ CUT UP LINES 


role in the development of such equipment as that 
pictured on this page 


Basic McKay designs can be modified, or special 
machines developed to meet specific requirements. 


THE McKAY MACHINE CO., YOUNGSTOWN, CHIO 








ULTRA PRECISION IN SPACE 


Ultra Precision Spacing on 
guided missile components 
and simiiar critical work 
guarantecd bv this exclu- 
sive DOUBLE-MICRO- 
SCOPIC PICK-UP of the 
LEITZ OPTICAL MAS- 
TER DIVIDING HEAD. 


It compensates for run- 
out, the most common 
source of error. Working 
accuracy | second of arc. 

There is no substitute 
for LEITZ in optical divid- 


ing. 
Request catalog 82-1 


OPTO-METRIC TOOLS, we. 


137TE VARICK STREET, NEW YORK 13, N.Y. 


USE READER SERVICE CARD; INDICATE A-12-182-1 











sana 
BEST 


FOR 
UPSETTING 
PIERCING 
EXTRUDING 


PRODUCES MORE AND $ 
BETTER PIECES BETWEEN bas thoTWERS REFININ 
DIE CHANGES. — 

A graphited product for use in working hot metals of all 
kinds. Good in temperatures up to 2200° F and above. 
Keeps work cool and extends the life of dies and 
punches. Highly adhesive, may be applied by brush or 
swab or diluted with oil for spraying. 

Bulletins describing Fiske’s 514A Hot Die a 2 
Lubricant and other specialty lubricants and . 
coolants sent on request. i 
“Osn ar) 
Fibxes METAL WORKING 
Pai : LUBRICANTS 


FISKE BROTHERS REFINING CO. 
129C LOCKWOOD STREET, NEWARK 5, N. J. 
Plants: Newark 5, N. J. and Toledo 5, Ohio 
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47-page catalog illustrating 
complete line of 


ALLENAIR 


AIR CYLINDERS 
AIR VALVES & CLAMPS 
DIAL FEED TABLES 


BEFORE 
NEXT 
TUESDAY 


The cylinder of “distinction” shown above 
is a Factory Reject. Only straight rods 
available. 
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— Stops 


—— making Dies and f . 


i a So | 
STEEL BLUE’ 


? 
Losses —* = 
+= Popular package is 

> ~ 8-oz. can fitted with 
Bakelite cap holding = 
soft-hair brush for ap- == 
Templates plying right at bench: = 
- metal surface ready for = 

layout in a few minutes 

The dark blue background 
makes the scribed lines 
show up in sharp relief, = 
prevents metal glare. In- = 
creases efficiency and = 
accuracy. = 
= 


Write for sample 
on company letterhead = 


THE DYKEM COMPANY & 








S ANNOUNCEMENT 


BY POPULAR DEMAND 
MICRO MINIATURE END MILLS 


are now available in 2 flute 3/64”, 


5/64”, 7/64”, 9/64” and 11/64” 

sizes from local stocks. Those 

former “SPECIAL” sizes 

® are now “STOCK SIZES” 

offering the advantages of 
When you think of small 
END MILLS—think of 
MICRO MINIATURES 


stock prices and deliveries. 
DISTRIBUTORS IN 
PRINCIPAL CITIES 
WOODSON TOOL Co. [ane 

e Catalog 
4811 Lennox Blvd. Inglewood, Calif 
USE READER SERVICE CARD; INDICATE A-12-182-5 
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r Stpenar 70 178 Competition. 


. . « states Mr. Creighton Blanchard, toolroom superintendent 
at New Hampshire Ball Bearings, Inc., Peterborough, New Hampshire 


_ SURFA d 
GRINDER» 





Here’s what Mr. Blanchard has to say about the 
new Type D machine: 





"We have three grinders in our toolroom— 
a Thompson and two competing machines. 
In our general toolroom grinding, espe- 
cially on carbide and hard metals, we find 
the Thompson Type D so superior that we 
have recently purchased another Thompson 
just like it. All our precision work goes on 
the Thompson.” 





Compare these features 


Steel roller anti-friction slides eliminate ball creep © 5 inch table movement per turn of handwheel im- 
and increase rigidity. proves quality of finish and speeds up operations. 


No backlash, anti-friction ball nuts and screws on 


: : ‘ ; cross feed prevent wheel from creeping away from 
extra cost with no loss in vertical capacity when using work in shoulder grinding. 


14” standard vertical capacity under 7” wheel at no 


wet attachment. : , , 
Swing-out stop for table dog contact permits quick 
Solid support through entire length of bearing quill movement to wheel dresser. 


assures extra fine finish. e 


Immediate delivery available. 


Send for descriptive literature on the new Thompson Type D Grinder. 


THE THOMPSON GRINDER CO. 


a+ SPRINGFIELD, OHIO 


in mind for that daily grind” 








“Keep 
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this tube end 
just left the 
Patented 


WALLACE 
Combination 
Cutting and 
Deburring 
Machine! 


Cuts like this in seconds! 


. and you can do it in your own shop 
for lowest ultimate cost. 


© WRITE for our FREE 44-pg. Wallace Cut-Machining 
book on cutting machines. 8 types — “tubes to plates.” 








ACCURACY 
0002 T.I.R. 


.0002 T.1.R. or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 


ses BS sCSMODEEL. ‘£8943 
sand Ya = MOTOR DRIVEN 
Other Spindle WORK HEAD 


Speed Pulleys 
Available 

No. 11 8 & S Tapered 
Spindle Standard 
Equipment. No. 12 

B & S or No. 5 Morse 

Available at 

Slight Extra Cost. 


Clip ad to your letterhead and send for Literature 


K. O. Lee Company, Aberdeen, S. D. 


USE READER SERVICE CARD; INDICATE A-12-184-2 











Looking for answers 7 
Youll find them here. 
1958 Edition of “A MANUAL OF PROCESSES” 


Cutting and bending. 200 pages — 148 illustrations. 
Answers thousands of troublesome shop questions. 
$3.00 plus 30¢ mailing cost. Send cash and save 
30¢ postage. 


ORDER YOURS TODAY! 














WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Street @ Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-12-184-1 
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ELIMINATE MILLING 
MACHINE MAINTENANCE 


OF 
ARBOR 
OUTER = \m 


SUPPORT ~ “Py i 


BUSHINGS 


OFTEN UPS SPEEDS AND FEEDS 200% 


Sound too good to be true? Then see how General Electric, Jeffrey 
Mfg., hundreds of others absolutely end arbor bushing mainte 
nance problems and decrease production costs on horizontal milling 
machines by replacing the bronze outer support bushing with a 
Jergens “Live Sealed Roller Bearing Unit as illustrated above. 
Jergens Units with adjustable roller bearings hold precision— permit 
increases in milling speeds and feeds to take full advantage of 
carbide cutters. The rigidity of these units increase cutter life and 
eliminate chatter, frozen bushings, and twisted arbors. 


SEE HOW HUNDREDS SAVE THOUSANDS! 


WRITE FOR FREE CASE HISTORIES OF ACTUAL 
company performance reports of jobs and dollars saved! 


DONLEY PRODUCTS, Inc. 


i Dept. TE-12, 11106 Avon Ave. @ Cleveland 5, 0 
USE READER SERVICE CARD; INDICATE A-12-184-3 
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ind opera- 
al stampings 


| 
METAL BEING FED 


the new, low lho. 


Hydraulic Brakes and 


7; 


1ater 


ial 
lal 


form major omponent 


In a one-man operation, the first press stamps and forn 
rear rail the major component of the seat frame 
$71 hd 


fic is a versatil 
width material automatically fed through a 9-statior for any plant, large or small. It pays for itself f 
progressive die from the back of the press to the front. TI tional savings in blanking, forming, deep drawing, ¢ 


second press with two 4-station dies flattens and forms tl ing, punching, straightening, stretching, « 


ee eg ae 
f ing, extruding, hot form- 
ends of tubular material used for front seat, split-back ing hearing. T is a Pacific Hydraulic Press Brake of 


Hydraulic system holds ram momentarily at the work the correct size to suit your needs. 


Write for brochure 
PACIFIC INDUSTRIAL f . 848 49th AVE., OAKLAND, CALIF 
MANUFACTURING COMPANY : : a Noe Seo 


OAKLAND, CALIF. and MT. CARMEL, ILL 


DISTRIBUTORS: ALBUQUERQUE, N. M.; DENVER, COLO.—R. E. Duboc Asso MIL JKEE, WIS.; MINNEAPOLIS, MINN. — 
The Gute Co. « CLEVELAND, OH!IO—Wigglesworth Machinery Distributors « [ TROIT 3y ompson Machinery Co. *« HOUSTON 
TEX.—Butcher, Corter & Preston ¢ e INDIANA; LOUISVILLE, KY Horry 6B a) och pry > > DES MOINES, |OWA—Moehlenpah Enar. Co 
LOS ANGELES, CALIF ARI ZONA—Tornquist Machinery Co. « MT. VERNON, N Ww am Halpe NE RL { xie Mill Supply C e NORFOLK. VA Tidewater 
Supply Co. « PITTSBURGH, PA.—Steel City Too! & Machinery Co. « PORTLAN E tland M ery . t TE N C en R. Adams ¢ e SALT LAKE CITY, UTAH— 
Todd Machinery Co. « SEATTLE, WASH. —Buckner Weatherby Co. « TULSA, OKI t b y } TON, C ORLANDO & W. PALM BEACH George E. Varick 
& Co. « WETHERSFIELD, CONN. —Beisel Machinery Co. « WYNNEWOOD, PA. —Ed / hinery ( T NTO Hercules Presses, Utd 
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Patents Pending 


COMBAT RISING PRODUCTION COSTS 
with AUTOMATIC GAGING and ASSEMBLY 


ymponents errors in judgement of both in- e Sorting by Class 
spectors and assemblers. Category 


This is one of the many cost-saving e Completely Auto 
achievements of Shefhield’s Auto- Assembly 


" letrologists Oth involve 
Assembled and metrologist a, 


hel! lec le d act ording t¢ 


any 
. If you contemplate reducing vour 
possible combination of Automatic ‘if — 

The completed bearings given an 


costs through automation, utilize the 
operational test 


ingenuity and_ resourcefulness of 
Machine Control Shetheld’s large staff of Autometrol- 
ALL AUTOMATICALLY 


wists. Write to the Shefheld Cor- 
Sensing and Prediction 
hand 


poration, Dayton 1, Ohio, U.S.A., 
to e Feedback Dept. 19, 


Eliminated are the tediou 


operations and the scrap due 


He SHEBFLELD copserzdion 


of Bendix Aviation 


manufacture and measurement for mankind 
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proves the economy of using CLE FORG 
SPECIAL PURPOSE DRILLS 





Time after time CLE-FORGE Special Purpose Drills 
have clearly demonstrated their ability to produce 
more holes at lower cost, as proved by hundreds of 
actual tests in customers’ plants. Typical records 
show that CLE-FORGE Special Purpose Drills... 


..+ produce 10 times more holes per grind... increase 
production 80% ... double the number of holes per grind 
... cut cost per hole... eliminate breakage... speed 
production at no increase in tool cost... average 13,000 
more holes per grind. 


These are not “special” tools, but are stock drills at 
regular prices...available for immediate delivery. 


For greatest economy, CLE-FORGE Special 
Purpose Drills can be ordered with tangs (at 
no extra cost) and used with 
CLEVELAND Split Sleeves. 

Instead of paying for a taper 

shank on every drill, you get 

the needed length with a 

CLEVELAND Split Sleeve— 

which outlasts many drills. “ 

If you havea problem of high drilling costs, per- 
haps a CLEVELAND Service Representative can 
help you solve it with CLE-FORGE Special Pur- 
pose Drills. Contact our nearest Stockroom, or... 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


se: 62 OF DAS DB OF. BB DL a's cy bo) 36 ol ee 


1242 East 49th Street 


Stockrooms: New York 7 ¢* Detroit2 ®* 


Chicago 6 


Cleveland 14, Ohio 


Dallas 2. * San Francisco5 ¢ Los Angeles 58 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-187 





top cutter design 


saves 50% in cutter cost, 


reduces cutter breakage 


BARBER - a single solid form relieved cutter to 
replace two former cutters 
COLMAN 


recommends: improved design to increase tool life 
and reduce cutter breakage 


The Tool Engineer 





This Barber-Colman unground form-relieved milling 
cutter takes the place of two milling cutters formerly 
operated as a gang for milling these lever sectors. The 
proportions of the cutter were improved by reducing 
the cutter diameter and increasing the bore diameter. 
These improved proportions provide greater rigidity in 
the cutter and in the milling operation. As a result, initial 
cutter cost has been reduced 50%, and cutter cost-per- 
piece further reduced through extended tool life and 
reduced breakage. 





The form on the workpiece is located with respect to 
the cutter axis to allow sufficient clearance behind all 





cutting edges. In this particular application, the work- 
piece is positioned at 25° relative to the cutter axis, per- 
mitting the manufacture of a one-piece cutter with ade- 
quate cutting clearance. 


The material in the part is soft steel of maximum machine- 
ability. For best cutting efficiency, the cutter was designed 
with adequate clearance for milling this material. Cutters 
are 5” diameter with 1!4" bore as compared with previous 
cutters of 6” diameter and 1” bore. 


Replacement with a single form relieved cutter has sim- 
plified cutter resharpening and reduced cost-per-piece. 
All Barber-Colman form relieved cutters are index 
sharpened across the face of the teeth. Cutters are simply 
and easily resharpened on conventional equipment or 
Barber-Colman automatic hob and cutter sharpening 
machines. 


With Barber-Colman improved cutter design, pieces are 


milled at the rate of 319" per minute feed, and 150R.P.M. 
cutter speed. Tool life averages 3,000 pieces per 





sharpening. 


If you are seeking ways to improve your milling cutter 
efficiency, consult Barber-Colman cutter engineers. Their 
skill and experience in applying advance cutter design 
features will help to solve your milling problems. 


BARBER-COLMAN COMPANY 


SSi2 ROCK STREET? ROCKFORD, ILLINOIS 


Hobs + Cutters « Reamers « Hobbing Machines + Hob Sharpening Machines 
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When only the best is good enough 
KENNAMETAL’ is first choice to keep 


this half-million dollar lathe in operation 


This illustration shows the end of a 
30-foot drill collar that has been 
trepanned on one of the largest lathes 
in the country. When collars were 
bored in the conventional manner, 
the job took from 18 to 24 hours per 


piece. On this lathe, a minimum of 


three collars are bored per shift. 
This is not only one of the largest 
lathes, but probably one of the high- 
est priced in use today. Machine 
time is charged at $50 an hour. 
The payoff on this initial invest- 
ment, and on the high machine-time- 
charge, comes from a couple of Ken- 
nametal carbide inserts that cost 
$1.50 each and three pads that keep 
the cutting head centered. These 
pads are also made of Kennametal 
and cost about $1 each. Less than 
$10 worth of tools keep this half- 
million dollar machine producing! 


*“lrademark 
= —— os, 


MINING, METAL AND WOODWORKING TOOLS 


= 


WEAR AND HEAT-RESISTANT PARTS 


190 FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


The inserts must withstand severe 
abrasive cutting conditions and high 
cutting-speed temperatures. The 
pads must possess unusual resistance 
to abrasion and deformation to pre- 
vent the slightest deviation of the 
head from the center line. In pur- 
chasing the tools, the owners are not 
only buying cutting ability, but de- 
pendability. The cost of any shut- 
down is so great that only the best 
tooling available can be justified. 
Every type of tool material . . . old 
and new is continually being 
tested and evaluated. But nothing 
has been found, at any price, more 
reliable than Kennametal carbides. 

Kennametal cutting speeds and 
Kennametal dependability help 
make tool costs the lowest item in 
manufacturing costs. If you arc look- 
ing for ways to cut expense and in- 


indDuUS TRY N 


* KENNAMETAL 


. Partners in Progress 


Photo shows cutter heads used on lathe, 
also two sizes of Kennametal inserts, 
with K-2 pads to center cutting head. 


crease production, it will pay you to 
investigate what Kennametal tool- 
ing can do for you. Write KENNA- 
METAL INc., Latrobe, Pennsylvania. 


3109 


Oo ¢ ~- 684 


c. CORROSION-RESISTANT PARTS 


=s© | oD 


7 = AND IMPACT PARTS 
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now, design your own 


semi-standard 


cluster tooling from 


stock Microbore 


components 


SIMPLE S-STEP PROCEDURE 








B 








Make a full scale layout of bore to be Place layout over standard bar nose templates. 
produced, on tracing paper. Select and trace the most suitable bar nose 





mee 
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Trace the desired shank on boring bar, Microbore tool stations will be added to the 
using shank template. standard Microbore Boring Bar as specified. 


NEW “TOOL DESIGNERS LAYOUT KIT” MAKES IT POSSIBLE! 


Using transparent, full-size templates and a price index, it is now 
possible to design, pre-price and order your own semi-standard cluster 
tooling from stock Microbore components. 


Any one of the several hundred standard Microbore Boring Bars 
may be converted into two- or three-tool cluster bars for such opera- 
tions as boring, facing, counterboring and chamfering at one pass. 


DeVuiec — Micropore System 


eeeeee 


eeeeeeeeeeeee 


Select suitable Microbore Unit from template 
and trace in position for added tool station. 


‘ 


DE VLIEG MICROBORE 
DIVISION OF DE VLIEG MACHINE COMPANY 


2720 West Fourteen Mile Rd. 
Royal Oak, Michigan 


MAIL TODAY! 


(_] | would like further informa- 
tion on the Microbore “‘De- 
sign Kit.” 


() | would like a dealer dem- 
onstration of the design 
technique. 


NAME 
STREET 
city 


NAME OF COMPANY 





40-TON DOUBLE CRANK 0.B.1. 


ce WITH NEW 
— bar ELECTRICALLY 


ww 


CONTROLLED 
AIR CLUTCH 


@ Plug-in” foot and 
hand controls. 


@ Single stroke, continu- 
ous and jog selector. 


@ Low air consumption. 

@ Large die area. 

@ Roller bearing 
flywheel. 


@ Bronze main and 
crank bearings. 


SERVICE MACHINE CO. 
Mfrs. of Rousselle Presses 
2310 WEST 78th STREET © CHICAGO 20, ILLINOIS 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY 
THROUGH LEADING MACHINERY DEALERS 
USE READER SERVICE CARD; INDICATE A-12-192-1 


INCREASE PRODUCTION. 
SAVE TIME & MONEY 


*PATENTED 


1. Tungsten carbide rings at the points of 
wear; 2 Steel rings protect drills and 
cartnde; 3. Special hardened alloy steel 
body 

Fer information and prices write for 
METCO Bushing Oatalog No 4s 


MEYCO 


Carbide Inserted Bushings 
Are Doing It Daily! 


How? Like this: (1) Last longer 
. with a life—in most cases 
—as long as solid carbide bush- 
ings at prices that approach the 
price of steel bushings; (2) In- 
creased life for your drill jigs 
and fixtures; (3) Increased life 
for your drilis and reamers; 
(4) Accuracy maintained for a 
LONG PERIOD of time; (5) Less 
non-productive machine time, 
less lost man-hours, because 
bushings need not be changed 
as often; (6) Inspection time 
saved, because of greater ac- 
curacy for a longer time; and 
(7) Less waste due to spoilage, 
for the same reason. Don’t pass 
up a good bet! Get the dope 
on Meyco Carbide Inserted 
Drill Jig Bushings today! 


ESTABLISHED 1888 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-12-192-3 





are your 


bending 
methods 2 


up to 


LEARN HOW OTHERS ARE DOING IT NOW 


You will see how other people use 
ram — rotary — roll benders in their 
plants. 36 pages written in layman's 
language ... with in-plant pictures. 
Also letters from users. 


Write today for your free copy 


WALLACE SUPPLIES MFG. CO. 


1304 W. Welfram Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-12-192-2 








Automatic 
Indications 


Single Knob 
Control 


Superior 
Accuracy 


Dependable 
Quality 


14 Dynamic 
and Static 
Models 


Write for detailed information! 


BALANCE ENGINEERING COMPANY 


5042 West Lake Street 


Chicago 44, Illinois 


Telephone: COlumbus 1-5035 
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1 921-T-DC 


ALUMINUM TOOLING PLATE 


DIRECT CHILLED 


For Greater Density, 
Less Porosity and 
Improved Stability 


TO INSURE: 
1. EASIER MACHINABILITY 
2. PRECISE DIMENSIONS 
3. SUPERIOR FLATNESS 
4. BETTER SURFACE FINISH 
5. LOWER COST TOOLING 


[hese five outstanding advantages are possible 
because, starting with a finer grain structure and an 
inherent stability not approached in any other light- 
weight tooling material, each 921-T-DC tooling 
plate is machine finished to exact dimensions before 
shipment. 


Not only is 921-T-DC being used by leading air- 
frame, automobile, appliance and other metal 
working industries for jigs, fixtures and production 
tools, but is finding acceptance for use in the manu- 
facture of precision equipment and components 
where close tolerances, uniformity and stability are 
prime requirements. ‘en 


GET THE FULL STORY 


* * * A complete description of 
Pioneer 921-T-DC; its versatility 
and adaptability; illustrations 
of applications, are contained 

n anew brochure available 
without cost or obligation 
through any of the Pioneer 
distributors listed below 


SPECIFY PIONEER 921-T AND ORDER FROM THESE METAL SUPPLIERS 


~ ALBUQUERQUE, N.M.: Merris Steel & Supply Co LOUISVILLE, KY.: Reynolds Aluminum Supply Co 
f > Ml) ES ES R ATLANTA, GA.: Reynolds Aluminum Supply Co MEMPHIS, TENN.: Reynolds Aluminum Supply Co 
§ BOSTON, MASS.: American Stee! & Aluminum Corp MIAMI, FLA.: Reynolds Aluminum Supply Co 
Joseph T. Ryerson & Son, Inc Caulley Stee! and Supply Compony 
M | N ae BIRMINGHAM ALA: Reynolds Aluminum Supply Co MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc 
A ® U M j N U e BUFFALO, N_Y.: JosephT. Ryerson & Son, Inc MINEOLA, N.Y : Pioneer Aluminum Inc 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc NASHVILLE, TENN.: Reynolds Aluminum Supply Co 
bsidiory of M sP Kirk & Son Kasle Stee! and Aluminum OAKLAND CALIF.: Earle M. Jorgensen Co 
eT sak Anite Madianal kame euileaiis CLEVELAND, O.: Kasle Stee! & Aluminum ORLANDO, FLA.: Caulley Steel and Supply Company 
. alias . DALLAS, TEX.: Vinson Stee! & Aluminum Co RALEIGH, N.C.: Reynolds Aluminum Supply Co 
ee DEARBORN. MICH.: Pioneer Aluminum Inc RICHMOND, VA.: Reynolds Aluminum Supply Co 
5251 W. Imperial Hwy., Los Angeles 45, Calif. penyer coLo.: ABC Metals Corporation SAVANNAH, GA.: Reynolds Aluminum Supply Ce 
Phone: ORegon 8-5073 DETROIT, MICH.: Kasle Stee! & Aluminum ST. LOUIS, MO.: Industrial Metals, Inc 
Meier Brass and Aluminum Co Joseph T. Ryerson & Son, Inc 
RN SALES OFFICE FT LAUDERDALE, FLA. : Caulley Steel and Supply Co SOUTH BEND, IND.: Kasle Stee! & Aluminum 
288 Old Country Road. Mineolo. New York GRAND RAPIDS. MICH.: Kasle Stee! & Aluminum TULSA, OKLA.: Industrial Metals, Inc 
TS HARTFORD, CONN.: American Steel & Aluminum Corp. UNION, N.J.: Mapes & Sprow! Stee! Co 
HILLSIDE, N.J.: Edgcomb Stee! & Aluminum Corp WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc. 
' N f HOUSTON, TEX.. Vinson Steel and Aluminum Co WICHITA, KAN: Industrial Metals, Inc 
23439 Michigan Ave., Dearborn. Mich JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc SALES REPRESENTATIVES 
Phone: LOgon 3-2708 KANSAS CITY, MO.: Industrial Metals, Inc Morris P. Kirk & Son, Inc 
LOS ANGELES, CALIF.: Braico Metals Co., Inc 4050 4 . : 
; : Fecttmaatal Miananadea. . tan orton St., Emeryville 8, Calif 
P.O. Box 702, Dallas, Texas Earle M. Jorgensen Co Also: Fresno, Calif.; Phoenix, Ariz.; Salt Lake City 
Phone: EMerson 1-297) Tool Components, Inc The Norwest Company 
330 Second Ave. West, Seattle 99, Wash. 


RUSIONS / MORE THAN 2,500,000 POUNDS IN OVER 7,000 SHAP 
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SECTION THROUGH ANGLE HEAD |, 


SHOWS RETRACTABLE BIT AND CLEVIS b 1 
WHICH KEEPS BIT FROM TURNING | 
WHILE NUT IS TIGHTENED. 
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Unusual production line problem 
solved by specially adapted air tool 


This operation is unusual in that the nut must be run 
down and tightened on the slotted, headless shock 
absorber adjusting screw without turning the screw itself. 
With the specially adapted Gardner-Denver 16C angle 
nut setter, a retractable stationary blade (such as a 
screw driver bit) inside the socket keeps the screw 
from turning. 


Cuts production time 


Hand tools are usually employed for this type of oper- 


fa 0) 


_ 


ation. However, the versatile angle nut setter easily does 
the job in a fraction of the time required by hand 
methods. It also holds torque within commercially 
required limits. 

The above example is typical of special problems that 
Gardner-Denver’s Keller tools solve for production men. 
If a standard tool isn’t available for a particular appli- 
cation, Keller specialists will work with your tool 
engineers on an adaptation to fit the job. Write your 
Gardner-Denver representative for complete details. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


* 
at x GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-194 
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Eight good reasons why wae should buy 
THE BELLOWS AIR MOTOR 


—the air cylinder with 
the built-in valve 


haem 5 Se ae eee Fe Prag ie 


Sian ity’ XO ne eer mas, he wes 


no extra valves—all operating controls are built-in 


choice of valve types: low voltage, JIC, pilot- 
actuated, mechanically actuated 


responds to starting impulse instantly—no lag, no 
stutter 


fits well in tight quarters, on moving machine 
elements 


no cumbersome piping, requires only a single air 
connection 


available in five bore sizes: 114, 154, 22, 3%, 442" 
made in any stroke length 


over 150 skilled field engineers the world over to 
handle your fluid power requirements. 


They all add up to: 
LESS DESIGN TIME REQUIRED, 
LESS COST TO INSTALL AND MAINTAIN 


Write for this Booklet R 110 wre “ 
Bulletin BM-25 gives full de- , me DD Bt © WM ae > ©. 
tails on The Bellows Air : DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION 
Motor. No cost. Write Dept. : 

TE-1258, The Bellows Co., 

Akron 9, Ohio. 


AKRON 9 


1221-B-1 
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Resin die shakes off 85-ton punches! 


Tough 3M Brand compound cuts short-run metal-stamping costs 


The die is cast for real economy in 
short-run metal-stamping operations 

even in cold roll, complex-contour 
steel stampings! With new 3M Brand 
Tooling Compound 113, you can make 
low-cost dies for punch and die presses 
up to 85 tons. 


This tough, steel-based resin compound 
has extremely high impact strength; 
performs at the same production rates 
and efficiency as do steel dies. The 
result: economical tooling-up is prac- 


MMINNESOTA JUINING AND JUJANUFACTURING COMPANY \ 
+ « » WHERE RESEARCH IS THE KEY TO TOMORROW 


FOR FURTHER INFORMATION 


tical for the first time for many short- 
run metal-stamping operations, or 
fabricating prototypes. 


Tooling Compound 113 actually cuts 
tooling costs from 50°% to 90%, com- 
pared to the costs of ordinary methods. 
The two-part system results in simple 
handling, fast drying and curing... 
all adding up to important savings 
in both time and material. 


There’s no more weighing and mixing, 
g 


USE READER SERVICE CARD 


INDICATE A 


and you can return what material you 
don’t Pot-life and 
toxicity problems are eliminated. Pre- 


use to its can. 
forms are fabricated from the treated 
steel powder, dried to good “green 
strength,” then set in a pan of liquid 
resin for impregnation and cure. 


Look to 3M Brand Tooling Compound 
113 for top performance and economy 
in the thousands! For 
Dir 
St. Paul 6, Minn. 


a . 
vv, 


on short runs 
full data, write: 
3M, De pt. WS 48, 


Chemical 


s70n, 


CHEMICAL DIVISION 


x 
“Ss , eee 
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BATH ZapinGiace | [MES 


A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 








Subject: The Hole 
You're Going to Tap: 


There are many things affecting successful and economical 
tapping but none more important than the hole you're 
going to tap. This is a big subject — but here are some 
basic points to remember which can help you. 





Tapping torque and chip removal, or chip volume, in a 
large measure determine tap life and production costs. 
Major influences are: 

1. The hole size before tapping 

2. The hole condition before tapping 





Hole Size determines Percentage of 
Thread 


Definition: “A percentage proportion of the basic height of 
thread:” The smaller the hole, the greater the percentage 
of thread. The greater the percentage of thread, the more 
the tapping torque — and the greater the volume of chips. 
This means increased friction and temperatures which cut 
tap life and require slower tapping speeds. Friction caused 
by chips packing in the tap flutes is a severe problem, par- 
ticularly in deep hole tapping. These troubles can be largely 
avoided by careful selection of hole size. 





Excessive Percentage of Thread — not 
a factor in strength or quality 


Percentage of thread specifications in Screw Threads for 
Federal Services Handbook H28, runs from about 53% for 
a No. 0-80 to about 74% on 12” diameter and larger. These 
percentages are adequate for the majority of work although 
special consideration is necessary in some cases such as 
stud fits. 

Extensive tests show that the static strength for a length 
of engagement equal to a standard nut thickness reaches 
its maximum at 60 percent of thread. Therefore, greater 
percentages of thread cannot be justified on the basis of 
strength alone and can only be obtained at a sacrifice in 
tap life and efficiency. 





Hole Size vs. Tapping Torque 


Tapping torque increases with percentage of thread — but 
at a much faster rate than is generally supposed. In a recent 
series of torque tests it was found that in tapping AISI 1020 
steel, the torque doubled when the thread percentage in- 
creased from 60% to 72% and tripled when the thread 
percentage was 80%. The increase was not so pronounced 
in annealed tool steel or cast iron, but the tests show that 
hole size is always a major consideration. (See fig. 1.) 





Fig. 1 Effect of 


Hole Size on Tapping Torque’ The reason for these sharp in- 





[ creases in torque with in- 
160+ taesize .2-iGNC HSS PLUG HAND TAP 
150} 44 CHORDAL HOOK ANGLE FOR CAST IRON 

| 


creases in percentage of thread 
40 aren F 44 6 11 CHORDAL HOOK ANGLE can be found in the volume 
Satie + sen ease A hy of chip removal. On a basic 
120} thread form a 50% thread 
nots . = height represents the removal 
100} 3 $1 0% of only 31.25% of the basic 
90; eee -_ | thread area, while an increase 
8015 to 75% thread height increases 
70} 2 —+ * t the area to be removed to 
60 SEE CAREMIS™ | 60.9%—or, practically double 
the first amount. It can be 
seen that even relatively small 
decreases in hole size can 
materially affect performance 
by increasing torque due to 
chip removal and disposal. 
75% — 802 : 
swe sv (See fig. 2.) 
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A- EXTRA METAL TAKEN OUT By TAP 
| PERCENTOF WHICH CUTS MAXIMUM CLASS 28 HOE 
| TMREAO HEIOHT 
re) # . THREAO HEIGHT 
8, Ne 
1645 Xx 2 - 6.2 
25 : - , 10.9 
33% ‘f-¥ - 16.6 
41% ; ae onan, 22.8 
S50 r XY KW KK 31.3 
58% kX YHODD0R— 40.1 
66% p-1k— 2 $0.0 
75 - vo au 60.9 
83% 7 . ‘ - . 72.9 
91% : : : 86.0 
100 Cn gran a 100. 
BASIC 10 24 N.C. THREAD MEIGHT .O2706 CLASS 28 TOL. -.0043 











Fig. 2 Chip Volume in relation to Percentage of Thread 


Hole Condition 


In addition to hole size, great care should be taken so that holes 
will be properly prepared for tapping. The tap will have a 
tendency to follow the configuration and direction of the hole 
and if these are not reasonably accurate in relation to the tap 
axis and diameter, tap breakage, and holes that will not‘satisfy 
gages, will result. Conditions to be avoided are bell mouth or 
tapered holes, bent or crooked holes, out of round, torn or scored 
holes, holes with burrs, and holes with work hardened areas. 
For a more detailed discussion of this subject (and particu- 
larly information on the diameter of holes which produce 
various percentages of threads) — fill out and mail attached 
coupon with 25¢ for technical brochure “Drilled Holes for 
Tapping’ published by the Metal Cutting Tool Institute. 


Clip and mail coupon NOW! 





Please send copy of technical brochure “Drilled Holes 
for Tapping” — for which I enclose 25¢. 


Name 





Street 





ee Le 


City or Town 
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» Cylindrical and Thread Gages. Ground Thread Taps» Internal Micrometers John BATH & Co., Inc. Worcester, Mass. 





John Bath & Co., Inc. 28 Mann St., Worcester, Mass. SS 


When hand operations are replaced by high speed mecha- 

New pa tte rns nized methods, you benefit with lower costs, higher 
poece Racgns — control. In production drilling, 

eland-Gifford is the best source for sound, ical 

fi O r Dp r O fi l aS eee and effective solutions. te at 


Ho pe feed 4-station deep hole 

ling unit. Each station auto- 
matically loads, positions and 
drills 3/16” x 5.860” hole in 
automatic transmission part. 
Discharge to conveyor at 100 
pes. per hour. 





STEP 2 > 


Convey to second unit, drill 
small cross hole to meet deep 
hole and ream deep hole. Eject 
to conveyor at 200 pcs. per hour. 


Call in your nearby Leland-Gifford 
sales engineer. 


Re Se ET a OS 


LELAND-GIFFORD | or#iin0. ses 


South Orange, N.J. 


; oe MecNichols Rd 
SPECIAL a 
DRILLING MACHINES 


WORCESTER 1, MASSACHUSETTS, U.S.A. 


4 PRS? Seer ers a pre ¥ MPO REE LOT LET 


Indianapolis 6, P. O. Box 1051 


Rochester 12, P. O. Box 24, Cl 


TENTH 
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16-Page Bulletin on 


BALLIZING 


. . for fast, accurate, low-cost hole sizing and finish- 
ing. Describes the process and its advantages — 
gives working data — tells savings obtained on wide 
variety of jobs — shows new ballizing equipment, 
including universal fixture. 


WRITE TODAY for your FREE COPY! 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
3699 JACKSON ROAD 
ANN ARBOR, MICHIGAN 
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STANDARD PITCHES NOW IN STOCK 


SYKES 


PRECISION FINE 


GEAR SHAPER CUTTERS 


All Sykes Cutters are mode of specie! analysis 18% Tungsten 
High Speed Steel wnder rigid inspection ot all stages of 
monulacture, ond conform in all respects te A.G. M.A 
Standords. Every cutter is thoroughly tested with the aid of 
the most modern optical and mechanical test apparatus before 
leaving the works. The standord range of cutters is from 1'/, 
te 4 D.P. and '/, to 8 PC. D., special cutters con be 
manufactured to individuel requirements. Special cutters con 
be designed and manufactured and good deliveries maintained. 
Helicol cutters con be monufactured with ony helix angle 
up to 45 degrees 


SY KES crouno rormen ano mAcHNe ReLieven 
Made of special analysis 18% Tungsten High 
Speed Steel on high precision machines 
with rigid 100% inspection throughout 
monufocture. Speciol hobs con be de 
signed and manufactured for non 
stenderd geers. All hobs conform 
to AGMA. standords and 
renge trom | te 150 0. P., the 
fine pitches being used in 
the electronic industry, etc, 


FOR DETAILED INFORMATION, WRITE TO: 


SYKES 


MACHINE & GEAR CORPORATION 


744 BROAD STREET * NEWARK 2,NEW JERSEY 
Telephone: MArket 3-3290 Cable: Sykus Newark 
In Conode: Sykes Tool Corp., Lid., Georgetown, Ont. 
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LES 
JIG GROUND with 


VUGHM A 


VULCANAIRE AND BRIDGEPORT MILLING MACHINE 


Any Vertical Milling Machine can be used 
for jig grinding. These machines with micro- 
meter standards can be used for jig grinding 
to close tolerances. Low cost jig grinding 
is possible with the Vulcanaire.* 


*Provide yourself with this inexpensive in- 
strument for use on your present equipment 
and JIG GRiND with a guarantee! 


f Borrow our instructive ) 
( 11 minute movie on 


L Jig Grinding. 


SERVICES OF YOUR TOOL ROOM IN DAYTON 
ENGINEERING + PROCESSING + BUILDING += TOOLS 
DIES + SPECIAL MACHINES + VULCANAIRE JIG 
GRINDERS + MOTORIZED ROTARY TABLES + BREHM 
""SHIMMY'' AND RELATED DIES + AUTOMATION 


Vulcan’s 4]1st Year 


VULCAN TOOL COMPANY 
751 Lorain Ave., Dayton 10, Ohio 


L tools 
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Floating Drill Holders 


nuriing Tool 


Recessing Tool 
Swing Tool Attachment 
On and Off Center 


vA Ww] é o Drill ng Attachment 


> NEW = 


se? 


Tap and Die Holders 


Tool Slide Knurling Tool 


ti ¢e 


Releasing Die Hold 
eleasing Die Holders ~NEW - 


Loy 


Revolvifig Stock Stops for Acorn Dies 


Famous 

R and L Turning 

Cross Slide Knurling Too! Tool replaces an 
assoriment of 14 tools! 


Universal Tool Post 


Swing Tool 
Tool Holders for 


~ Multi-Spindle Automatics 
‘ \la@ 
~ * : 
;, > NEW - 
) : | : 4 s\ \ ,.~ 


Cut Off Blade Holders Knurling Attachment 


P. 


Bockrest Holder for Turret 


R and L TOOLS 
1825 BRISTOL ST., PHILADELPHIA 40, PA. 
[] Send me new catalog. 
[] Have your local distributor 


demonstrate tools in our plant 
Corbide Bockrests 


Roller Backrests 
NAME 


COMPANY Write for NEW catalog 


nie . Rukh TC 016) BW 


1825 SRISTOL STREET + PHILADELPHIA 
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on New Britain +GF+ copying lathes st 


Wren you fasten the template on a New Britain +GF+ you lock 
in every dimension of the piece. The complex settings necessary 
in gang tooling setups simply don’t exist. You change the tool 
in the time it takes to loosen one set screw. The New Britain 
Machine Company, New Britain-Gridley Machine Division, New 
Britain, Connecticut. 
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New Britain +GF+ Copying Lathe 


Withthis 
new ya 
socket head 
Cap Screw 
you can Pre-Load 
without 


indentation! 





ewP-K 


PRE-LODE 


Now ... . Parker-Kalon’s new PRE-LODE 

Socket Head Cap Screw gives you greater 

bearing surface under the head than ever before! 

With this new head, a research achievement 

resulting from the combined efforts of the Socket 

Screw Manufacturers’ Technical Committee, you 

can now apply higher torque . . . pre-load the fastener 

for maximum holding power without danger of 

marring or indenting softer materials in which the 

screw engages. This means greater load carrying 
capacity and better functioning in holes having a 
greater body clearance. P-K’s PRE-LODE Socket Head 
Cap Screws are designed for high tightening. In many 
cases, the socket has been enlarged to allow more 
wrenching area. Standard sizes \"’ to 1‘° PRE-LODE 
Socket Head Cap Screws are Size- Marked for easy 
identification, and are manufactured to exacting specifications. 
Available now from your authorized P-K distributor at no 


increase in cost. Write today for complete technical data and samples. 


Sold Everywhere Through Leading Industrial Supply Distributors. 


PARKER-KALON pre.cope Socket Head 3 


PARKER-KALON DIVISION, General American Transportation Corporation, Clifton, New & 





Only Parker-Kalon offers both PRE-LODE and SIZE-MARK & 
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the bromide-bromine lic r orm is made Epoxy sin 33 3s 3 formulation supplied by Ren Plastics, Inc.) is poured 


and Styrofoam 





The plaster of Paris and Styrofoam material in the form is broken up and removed gin part of brom pump is installed, ready to operate without wear or corrosion! 


Dow Epoxies help stop corrosion 
for chemical processors 


on-free pump block adds another to the list of su Write for information and technical help. Dow is 


ide possible by new, pure Dow Epoxy Resi t basic producer of the raw materials used in epoxy p1 


, luction. In this way Dow provides raw materials with 
kor years the main parts of bromide liquor pumps ! 


optimum properties to produce superior resins, to control 
been made VW th machined soapstone Pertormance Was ; E ] ; 
quality carefully and to provide a narrower range of speci 
consistent; the slightest crack or seam proved disastr : 5 I 
fications in the finished resin—so necessary to uniform pet 
formance. For complete information and technical data on 
. : Dow Solid and Liquid Epoxy Resins, consult vour Dow sal 
Easily cast to shape without costly machining, the epox) 
: , office. Or write THE DOW 
pump blocks are impervious to the chemicals involved ; 
CHEMICAL COMPANY, Midland 
Michigan, Coatings Sales De- 


Have you a corrosion problem where Dow Epoxies may partment 2265M-1 


But now Dow Epoxies open a new era of efficiency ai 


economy for the chemical processing and corrosion field 
cs 


free from the internal flaws of soapstone. 


YOU CAN DEPEND ON 
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AlR: MITE AIR CYLINDERS 


Compact. vat Cofnt 


AIR-MITE Cylinders—made in single | 4 acation Types 
or double acting series—in 4 mounting 
types, are high quality cylinders at a ' 
low price. Simple, rugged design and re 
compact construction give them long yr Parallel 
life, permit easy mounting on jigs, = Thrust 
fixtures, tools, or machines. Used 
wherever power holding, pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability Vertical 
and long life. Write for complete Thrust 
catalog and prices 





Vertical 
Face 


1. Groundand \ 
polished steel ram 4. Bronze oilless a | 


ram bushing 
2. Brass, true- 


bore cylinders 5. Five steel : ee 
y cecal Clevis 


3. High strength Mounting 
oluminum alloy 6. Brass hose whe, 


SZ ue 


4407A W. KINZIE * CHICAGO 24, NLUNOIS 
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BOSS you haven't walked me around 
the block for weeks, and you know what 
weak kidneys I have. Why don't you see 
your Threadwell Distributor for high per- 
formance cutting tools. You'll get home 
from the shop a lot quicker, and I won't 
have to lead such a man’s life. Photo by 
Cobb Shinn for Threadwell Tap & Die 
Co., Greenfield, Mass. 


Buy THRIFTMASTER 


Double Eccentric 
Adjustable 


DRILLHEADS 


The only heads of 
this type standard with 


Full Ball Bearing Construction 


greatest flexibility in drilling irregularly 
spaced holes 
sustained accuracy for trouble-free Write today for com- 
eperation plete information on 
. this dependable Dou- 
20 Standard Models—3 to 8 Spindles ble Eccentric Adjust- 
Special Models on Order able Drillhead . . . the 
latest addition to the 
Makers of Thriftmaster line of 
DORMAN AUTOMATIC Single Eccentric, Uni- 
REVERSE TAPPERS vous seins Syne Ae. 
justable and Special 
Fixed Center Drill- 
heads 


THRIFTMASTER 
| Prats Gpnaton | mn 


: LANCASTER, PA. 





A SUBSIDIARY OF 
THOMSON INDUSTRIES, INC 


tn ad 
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AUTOMATICALLY 
FEED ANY MACHINE 
FROM THIS 


for greater 
accuracy 
and production! 


Koil Kradles form a slack loop between coil and machine from 
wi iny automatic feed can freely draw! The slack loop 
liminates drag and resistance of pulling against heavy coils 
educed drag improves accuracy of any feed device . records 


ow up to 80 more footage handled per shift! 
Koil Kradle’s variable timer delays shut-off up to 10 seconds 
tor switch trips off... forms a new slack loop before 
eliminates many unnecessary motor starts and stops! 
table plates center various coil widths; reversible motor 
rewinding; power driven rolls; anti-friction bearings and 
imerous other features! 


ASK FOR CIRCULARS, sizes and prices. Stock 


widths up to 50”, coil weights to 20,000 Ibs. 


manufacturer of smal! punch 
presses and mills 


1835 W. Rosecrans Avenue « Gardena, California 
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Answers to 
Hundreds of 
Bending or 
Cutting 
Problems 


ESSES 
NEAL OF PROC 
4 MAM oA 


Tee Cold Bending Of Metel* 
ana 


he 
Abrastes Oo Machining Mere 


You can solve problems quickly with “A 
MANUAL OF PROCESSES for the Cold Bend- 
ing of Metals and Abrasive Cut-Machining of 
Metals.” 200 pages, 148 pictures. 

You’ll find clear, concise answers to: Why do 
bends wrinkle? Why do some bends break? What 
makes burrs in abrasive cutting? Why do abrasive 
wheels break at times? Which wheel is the right 
wheel? How fast can steel be cut? And hundreds 
of other shop questions. 


Don’t be a “head scratcher.” Have the answers 
at your fingertips. 


Only $3.00 (plus 30c postage). 
You save postage by sending cash with order. 
ORDER YOURS TODAY! 


WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Chicago 13, IIMnols 
USE READER SERVICE CARD; INDICATE A-12-205-1 
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Qo pEHE TRO - DYNAMIC 
SN SERIANCING MACHINES 


Accurate sensitive 

easy to operate easy to setup—Roavo answers the 
need for efficient, low cost static-dynamic balancing machines 
for- production and small or mixed lots. Available from 


Tinius Olsen in capacities from a few ounces to a ton or more 


Write today for Bulletin 56. 


TINIUS OLSEN 


Testing Machine Co. 
2110 Easton Rd. © Willow Grove, Pa. 
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TO OBTAIN FURTHER IWFORMATION ABOUT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


TODAY APPEARING IN THIS ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 135, 
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DAD? You said you were coming home 
early. All the other kids’ fathers are home. 
Why don’t you use Threadwell cutting 
tools like they do? That’s what Mommy 
told me to say. Grandpa is a Threadwell 
Distributor, you know. Photo by Cobb 
Shinn for Threadwell Tap & Die Co., 
Greenfield, Mass. 
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save tooling dollars 


with this versatile, quick set-up 


(uso 


AUTOMATIC “DRILL-N-TAP” UNIT = oo $025 


? y to operate 
includes reversing motor, « lec. 
tric tap contr eys, chuck, 


Do all these operations—and more 
. tical NOSE MOUNTING BRACKET 
TAP « DRILL « REAM * CHAMFER Your Key to all-purpose machining—anywhere. 


It permits fast, easy m 
SPOT-FACE « CENTER * DEBURR tion, angle or direction 
U pie operations in se 
pe - SERIES 24 DRILL UNIT 
Plug if in and it's ready to go You can save ~ y — ; 7 ll whe 
. 4 5 hundreds of seRies 26 DRILL UNIT 
—Any unskilled laborer can learn to operate it in dollars in first ne as Series 24 with jus 
cost alone with sonies 20 perrUprec . 
these DUMORE Built ad 
scrap loss, drill breakage and eliminates operator AUTOMATIC $017 50°" 
DRILL UNITS 


minutes. Once set, it’s always set — minimizes 


fatigue slowdowns. Changes easily, quickly from 
job to job, operation to operation, for long or short 


runs. Precision engineering, famous Dumore qual- BUILDING-BLOCK 


' , : ; ACCESSORIES 
ity workmanship and separate, isolated hydraulic FOR AUTOMATIC - 


and pneumatic systems provide trouble-free serv- PRODUCTION | Ay 
ice over millions of cycles. Less than one cubic 
inch of air required . . . a cost-cutting feature. oo 


COMPLETE DRILL PRESSES AND 
MULTIPLE SPINDLE AT- 7 FIXTURES 
‘ . . TACHMENT fits units ncludes Cire 
The Dumore Series 28 “‘Drill-N-Tap”’ Unit 28, 24, 26. For simul. Presses 
tan eous dr spo py Be a Pr 
g of 2, 3 or 4 holes 
Q kly .| pr cen 
ter distances 


can be a drilling or tapping machine with just the 
flip of a selection switch. Tap fits into chuck, no 


extra attachments required. Reversing motor con- AND THESE HANDY, USEFUL TOOLS 
trols tap, eliminates troublesome clutches. Adjust- ames. , hey 

able, positive spindle speeds from 265 to 4900 ptt ~, diag — 
rpm. Can be set up for operation in 5 minutes— \¢ » email os cg 
on drill press or special machine, with simple nose DRILL GRINDER, re iamete fre standard 
bracket. For more details, send coupon. sion. points drills up led 7 000 rm 


to V4" operators 


Sold and Serviced Thru Leading Industrial Distributors Everywhere Qa 
| 


Clip mm yowr bined 


You Can Do More “iP 
VERSA-MIL © DRILL-N-TAP UNITS 


METALWORKING PRECISION GRINDERS *« HAND 


ALL PURPOSE DRILLING UNITS * DRILL HEADS Send me Drill Unit details 
OF PRECISION MICRO-DRILLS * DRILL GRINDERS | 
WY GRINDERS © FLEX-SHAFT TOOLS | Your 


oolLs * QUILLS AND ACCESSORIES 


| 
THE DUMORE COMPANY © 1310 Seventeenth Street © Racine, Wisconsin 
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MANHATTAN ABRASIVE WHEELS 


Faster Grinding — Longer Life 


Whatever the job—cutting, rough grinding or fin- 
ishing —there’s a Manhattan Abrasive Wheel 
engineered to remove more metal, faster... at 
lower cost. Every component of the type wheel 
you specify—abrasive, grain size, hardness, struc- 
ture and bond—is custom-designed by Manhattan 
for your particular requirements in cutting and 
grinding on steels, light metals and alloys. The 


\ INSTITUTE 


result? More output per man hour . . . more pro- 
duction for your abrasive wheel dollar! 


A Manhattan abrasive wheel specialist is pre- 
pared to help you determine the best wheel for 
your operations. Let him show you how to boost 
production and reduce costs with Manhattan 


high speed, heavy duty abrasive wheels. 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 
MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, 


Belts * Hose * Roll Covering * Tank Lining 


INC. 


* Industrial Rubber Specialties * Abrasive and Diamond Wheels ¢ Brake Blocks 


and Linings © Clutch Facings * Asbestos Textiles * Mechanica! Packings * Engineered Plastics * Sintered Metal Products « 


Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


December 1958 
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Time is short. Accuracy is imperative. Costs must be kept in 


check. These are problems you meet daily, and they're 
reasons why the aircraft industry has seized on plastic tooling 
Here a tooling master for the Douglas DC-8 cockpit 
window area is laminated from glass cloth and tooling 
compounds based on Bakettre Brand Epoxy Resins. When 
finished, its hard surface will endure repeated contact 
with production tooling for long periods 


without loss of accuracy. 









































BAKELITE EPOXY RESINS 


BRAND 
| 


"Ee. gm 
This lightweight epoxy female form die will 
fy be used in fabricating the DC-8 nose radome 
by the lost wax process. The form will be 


electroplated with nickel and heating coils 
will be installed in the reverse side to help 


cure the plastic nose radome. 
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STRONG, LIGHTWEIGHT LAMINATES 
IMPROVE ACCURACY, REDUCE COSTS 





" . 
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At Douglas Aircraft Company, laminated tools made with 
glass cloth and compounds based on BAKELITE Brand Epoxy 
Resins have played a major role in production of the DC-8 
and its predecessors. Epoxies result in “closer and more con- Epoxy-glass fiber spotweld fixture (left) is 
sistent dimensional control” than other materials. Douglas shown with wood pattern around which it was 
shaped. Tools like this are quickly and easily 


constructed. Their light weight and great 
The tools are light in weight, easy. to use, and fabricated in strength result in superior.utility and service life. 


also reports fewer rejects, bringing important time savings. 


less time than would be possible with other materials. These Wesker helds lightweight epoxy-gles “blue 


factors add up to lower costs across the board. block” for checking a “Kirksite” drop hammer 
die in process of manufacture. Made by lami- 
nating against a part on a master pattern, it 
replaces similar metal blocks that weigh 
made with BAKeLire Epoxy Resins. These materials are the hundreds of pounds and require buffing and 

d polishing to perfection. 


And you will find many other reasons for the success of tools 





basis for tooling compounds that now have years of success- 
ful applications behind them. Write Dept. LH-O6E, Union 
Carbide Plastics Company, Division of Union Carbide 
Corporation, 30 East 42nd Street, New York 17, N. Y. In 
Canada: Carbide Chemicals Company, Division of Union 


Carbide Canada Limited, Toronto 7. 


BAKELITE COMPANY Ay 


has a new name: K 


s COMPANY 











UNION 


RATION 
DIVISION OF UNION CARBIDE coRPO 









and 
Union CARBIDE are registered trade-marks of UCC. 


The terms BAKELITE 
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Standard microsize UNBRAKO socket cap and set screws, 
+3, are supplied by your authorized ind 


+0 through 


j 


strial distributor t-treated 


Available with Ny 


n he 


alloy or stainless steel. lok* self-locking feature 


Microsize 
UNBRAKO Socket Screws 
Simplify Fastening 
of Small Assemblies 


Microsize UNBRAKO socket cap and set screws save both time and 
money in the design and assembly of your small devices. Precision 
manufactured, available locally, they eliminate the cost and delay 
of designing or procuring special screws to fasten tiny components 
Use them in computers, servomechanisms, instruments, miniatur- 
ized electrical and electronic equipment—countless small, intricate 
devices where reduction in \ 


rificing strength or reliability. 


veight and bulk is required without sac- 


These miniature socket screws have all the advantages of larger 
UNBRAKOs. Deep, accurate sockets for non-slip, high-torque wrench 
ing. Radii in socket corners to eliminate sharp angles where cracks 
Fully 
Controlled fillets under cap screw heads to prevent shearing. Careful 
heat treat for maximur 


start formed threads for greater strength and precision fit. 


n tensile values without brittleness or decarbu- 


rization. Because of these features, microsize UNBRAKO socket cap 


screws are as much as 80°; stronger than ordinary miniature cap 


screws, and microsize UNBRAKO socket set screws can be torqued 
tighter than ordinary miniature set screws. This extra strength means 


greater reliability in the fastening of your small assemblies. 


For more information, see your authorized SPS distributor. He car- 
ries microsize UNBRAKOs in both alloy steel and stainless in sizes 
+0, +1, 2 and 3. Or wr 
Unbrako Socket 


ite us for Bulletin 2055 and samples 


Screw Division, 


STANDARD PRESSED STEEL Co., 
Jenkintown 37, Pa 
*T.M. Reg. U.S. Pat. Off., The Nylok tior 
We also manuf ture pre sion titanium fastener / 
write forfreet klet 
Jenkintown ¢ Pennsylvania 
Standard Pressed Steel Co. « . 
° 

. . . . 
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HEAT-TREATED ALLOY STEEL 
Microsize UNBRAKO Socket Cap Screws 
Class 3A Threads 








USE READER SERVICE CARD; 





Recommended 
Installation 

Threads Torque in Weight 

per iach Inch Pounds per} 
Diameter we NF Length nc NF in Pounds 
A .096 80 “% 2.0 21 

a B .060 80 % 2.0 22 
D .060 80 “Y% 2.0 26 

F .050 80 VY 2.0 33 
~1NB 72 “Ys 3.5 31 

#] B .073 72% 3.5 36 
D .073 72 Ve 3.5 42 

F .050 72 Y% 3.5 53 

~— @ ae 86 % 6.0 54 
+9 B .086 « 56 % 60 61 
D .086 56 % 6.0 76 

FU 56 ’% 6.0 91 

r A161 48 % 8.5 77 
#3 B .099 48 4 ° 85 87 
D .099 48 % 8.5 1.07 

F%, 48 % 85 1.27 


HEAT-TREATED ALLOY STEEL 
Microsize UNBRAKO Socket Set Screws 
Class 3A Threads—Piain Cup Point 








56 Ve 


eee 
“1 Foss 
2 5 cas 
#3 + 050 


SPS 


with higher 


performance. 


fasteners in 


overall prod 


Threads 
per lach 
NC NF Length 
80 Ve 
80 2 
80 “se 
80 2 
80 Ae 
80 Va 
72 “Ve 
72 V2 
72 “a 
72 2 
72 3 6 
72 Ve 
56 Ya 
56 Ve 
56 52 
56 We 
56 Va 
48 Yo 
48 “ 
48 42 
48 Ve 
48 Va 


HIGH 


researen 


§ continually 
and h gher 
By installing 
youl 


ict reliability 


assemblies, 


Recommended 
lnstaliation 
T ia 
loch-Powads 

NC NF 

5 
5 
-_ 

5 
5 
a 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

5.0 

5.0 

5.0 

5.0 

5.0 


/ ] 


RELIABILITY 


developing 


standards 


SPS 


you 


high-1 


inerea 


oe ite 

io Pounds 
.03 
.04 
.05 
.06 
.08 
VW 





.04 
.06 


For more information on the full meaning of reliability, 


write for a copy of the new SPS booklet "High Reliability.” 


INDICATE 


A-12-210 
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“they*re (7) i) machines*° 


A veteran of 39 years with the Newport News 


Shipbuilding and Drydock Company, Mr. L. G. Webb, 
Foreman, further said “a large volume of valve bodies, hubs or levers U L L A R D 
for hydraulic turbines and various other parts to be machined 
are handled most efficiently on our Bullard Model 75 
Vertical Turret Lathes.”’ Replacing Bullard V.T.L.’s 
of an earlier design, which gave them excellent 
performance, this company has a battery of ten 
Bullard Cut Masters, Model 75, ranging in size from 26” to 66”. 


The same dependable day-in and day-out cost cutting per- 
formance delivered by Bullard Cut Master V.T.L.’s, 
Model 75, can be applied to your machining work — have a 
Bullard Sales Engineer show you the many benefits of 
replacing your outdated equipment. 


THE BULLARD COMPANY 


BRIDGEPORT 9, CONNECTICUT 





NOW ...cut thousands of fine-pitch 
threads without breaking taps! 


increase accuracy and production with... 


2,771,804 7 

2,775,326 

2,791,304 

2,819,635 6, 
Other Patents aN ~ 

Pending Sy 


For Nos. 2 to 4” 
tap range 


right-hand taps only 


with 


FRICTION-FREE 


overrunning roller drive 


PROLONGS TAP LIFE— Gives youreliable 
release ... precise control over torque. 
Releases instantly and completely below 
break strength of the tap. Preset torque 
release remains constant because sliding 
friction and heat are eliminated. 


REDUCES MAINTENANCE — All contact- 
ing driving members roll on each other... 
eliminating heat and wear. Gear-type re- 
versing mechanism requires no adjust- 
ment... produces little or no heat and is 
under load only when reversing. 


INCREASES PRODUCTION — Operators 
gain confidence and step up machine 
speeds because there’s no noise, vibra- 
tion, or impacting. There’s no slowdown 
for blind holes, no downtime for repairs. 


PRODUCES BETTER THREADS There's 
no thread distortion due to impacting or 


212 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-212 


Scully-Jones reversible 





SAFE-TORQUE” TAP DRIVER 


combines... 


RELIABLE RELEASE 


at the right torque 
every time... 


vibration. Driver starts releasing when 
taps get dull, preventing production of 
undersized threads. Tension spring per- 
mits tap to float in and out of hole... 
follows own lead without distorting 
threads. 


ASK FOR FREE DEMONSTRATION - 
Your Scully-Jones representative or dis- 
tributor has a sample reversible ‘‘Safe- 
Torque’”’ tap driver with him to demon- 
strate on your ‘‘problem”’ jobs. Call him 
or write us: Scully-Jones and Company, 
1915 S. Rockwell Street, Chicago 8, Illi- 
nois. For more information, ask for new 
supplement to Bulletin No. 20-50. 


PRECISION 
HOLDING 
TOOLS 


The Tool Engineer 





\' THE SOLUTION TO YOUR 


- OINT TROUBLE" 


IS U. S. DRILL HEADS! 























’ 
| This is no “medicine man” talk! U. S. 
Universal Joint Heads have greater reserve 
' stamina than you'll ever need! Heavy-duty 
ia + joints are specially heat treated for greater 
GO AY capacity than rated ... drivers and spindles have 
Http = more than ample bearing . . . shaved gears insure 
smooth, quiet, full-power performance. 
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Get profit-making universal joint adjustability 
with U_ S. Drill Heads. Less downtime, 
quicker changeover, positive hole positioning. 
And, for long production runs, Slip Spindle 
Plates provide the advantages of fixed center heads. 

















Immediate delivery on 
most standard sizes. 


Write for catalog AD-57. 





Style U-1 Head with 8 

drivers. Price $260. includ- 
Only U. S. Drill Head provides a FULL RANGE a 2 aides with Erick: 
of standard Universal Joint tememnnnanite Heads son chucks. 


Style ‘No of “Drilling Drilling 
Head Drivers Capacity Area (Dia.) 





U-1 8 r 6” 
U-IL 8 A,” 8” 
U-14 6 Yn" or 34," 6” 


U-2 10 or 12 y," 10” 
¥," 93,” 


U-3 10 or 12 15/32” to 7” 12” 
U-4 12 15/32” to 1-1/16” 15” 














Adjustable and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 


o ‘ ei); -¥e J 


BURNS STREET « CINCINNATI 4, OHIO 
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WILSON “ROCKWELL” 


HARDNESS TESTERS 
WORLD'S STANDARD OF ACCURACY ACCO 


for Better 
Values 


EQUIPMENT for EVERY | 
Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s 
a WILSON ““ROCKWELL”’ instrument to do the job. Choose from 
this complete selection of hardness testers: 

ROCKWELL” —for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ‘““ROCKWELL” and “ROCK- 
WELL” Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO SOFT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 


ALL WILSON “ROCKWELL” hardness testers provide 
these advantages: 

Accurate performance—precision built, with exact calibration, 
for consistently correct results. 

Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 


DIAMOND “BRALE” PENETRATORS 
for perfect testing every time 


A perfect diamond penetrator is essential to accurate hardness 
testing. Since one point of hardness on the ‘“‘ROCKWELL”’ scale 
represents only 80 millionths of an inch of penetration—only 40 
millionths on a Superficial tester—the slightest imperfection 
will cause a false reading. 

Only perfect Wilson Diamond Brale Penetrators are sold. Each 
diamond is flawless, with no chips or cracks. It’s cut to an exact 
shape. Microscopic inspection and a comparator check of every 
diamond—one at a time—assure this perfection—and assure 
you of accurate hardness testing every time. 


A COMPLETE LIBRARY of Helpful Information 


A wide variety of bulletins tells about hardness testing, 
and describes the many instruments, accessories, and 
services Wilson offers. Write for your choice: 
DH-325--wILSON “ROCKWELL” Hardness Testers ¢ 
DH-226—“‘ROCKWELL” Superficial Hardness Testers 
e TT-58—"ROCKWELL” Twintester e DH-327—Special 
“ROCKWELL” Testers, including Automatic and Semi- 
Automatic models e DH-328—TUKON Tester, for pre- 
cision MICRO and MACRO testing 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


230-H Park Avenue, New York 17, N. Y. 


"ROCKWELL" 


Twintester 


Superficial 


( 


Automatic 


TUKON Tester 
(for MICRO and 
MACRO testing) 
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ANOTHER ASTE “FIRST”. 


—a sharp new tool 
for getting the facts fast ! 


It's ASTE’s newest reference book and the 
FIRST authoritative practical treatment on 
modern practice in the process planning, tool 
design, equipment, and operations involved 
in producing structural parts from metal 


powders. 


The book's scope and content were deter- 
mined by a careful survey and analysis of the 
needs of ASTE members. You will find it a 
253-page comprehensive volume packed with 
professionally accurate and technically use- 


ful information—a sure ‘stimulator of ideas! 


Compiled to exacting ASTE Standards, the 


potentials and techniques of the metal pow- 


A a inde itt atl oan 


der process are thoroughly explored and 


explained in this volume. 


Bound in the same serviceable binding as 

THE TOOL ENGINEERS HANDBOOK and 

DIE DESIGN HANDBOOK. 

Reviewed by Authorities in the Fields of: 
e RESEARCH 


TACT : , ASTE MEMBER PRICE $6.00 each 
e MANUFACTURING NON-MEMBER PRICE ._ $7.50 each 


e CONSULTING ENGINEERING 
e METALLURGY 


FILLS THE NEED FOR FACTUAL DATA BY: 


PRODUCT DESIGNERS — to produce designs that can be practically and 
economically produced. 
A REFERENCE manual...an IDEA stimu- process PLANNERS —to know the conditions that favor selection of 


. + . i the metal powder process as against competitive processes, 
‘ . ) S > ) 
lator . . . a COMPARISON guide by TOOL DESIGNERS — who will find new tool design criteria that must 


GEORGE H. DeGROAT, Associate Editor, be followed. 
ALL TOOL ENGINEERS —to show what is needed in equipment, plant. 


and personnel, 


am, FILL OUT AND MAIL TODAY 
Q@STe Please send “TOOLING FOR METAL POWDER PARTS” to the address below 


Payment enclosed in the amount of $ Orders shipped to Canada 
~ 


American Machinist. 


will enter the country duty and tax free. Remittance may be made in Canadian funds 
at the same prices. Shipments to other countries are subject to import regulations. 


Name 


AMERICAN SOCTETY | sive: ne" fom ome 


Street Address 


r NIG) T City Zone State 
4 ld) ()] EN (; | \ f f RS Remittance payable to the Society must accompany order. Do not send currency. Mail this 
c 4 


order coupon or a facsimile to: American Society of Tool Engineers, Dept. 3, 10700 Puritan 
Ave., Detroit 38, Mich , 
10700 PURITAN AVENUE IMPORTANT 


DETROIT 38, MICHIGAN to the Society 


In order to obtain the special, member price of $6.00, orders must be sent 
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CUT PRODUCTION COSTS 50°% 


MULTIPLE DRILLING 


MODEL M75 
“Heavy-Duty” cut-off machine 
Capacity: 2'2” solids, 4” pipe 

and structurals. 


— <8 
TWO SPEED VISES HANDLE 
DIFFERENT JOBS AT THE 
SAME TIME. 


LARGE WORK 
EVERYWHERE 





, | Save 50% on tooling costs with 
Cuts hardened tool steel ise Dente your sting copy 
Increased production over ——_.." Bee 


PROVIDE SAME SPEED VISE 


* ECONOMY FOR WORK ON SEND FOR OUR NEW CATALOG 
5g B x t w e HEAVIER MACHINES. 


A large Detroit tool shop formerly teamed a 
yower hack saw with a band saw for cutting 
1ardened tool steel. 








These two machines were replaced by a single CARDINAL MACHINE OF 
model M75 cut-off machine. *Result 1819 DANA ST. + GLENDALE, CALIF. -SPEEP proc 


Model M75 increased production over 5 times. 
Cost data proves tremendous economy of USE READER SERVICE CARD; INDICATE A-12-216-2 





Stone machines compared to other methods. 





@ Cuts any metal — ferrous or non-ferrous—in 2 to 4 seconds 


per sq. inch TO OBTAIN FURTHER INFORMATION ABOUT 


@ Used for cutting bar stock, pipe, tubing, structurals, etc 


@ Leaves milled-like finish with tolerance less than +.005; re- 


duces the need for further machining ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


@No change of characteristics or hardening of stock 


EXCLUSIVE FEATURES BY STONE TODAY APPEARING IN THIS ISSUE OF THE TOOL 


@ Geared-in-head motor delivers maximum power to cutting 


th aaron ENGINEER, USE THE HANDY READERS SERVICE 


@ Self-centering vise presents least arc of contact for faster 
cutting, longer wheel life 


@ Vise plate calibrated in degrees permits speedy change- CARD ON PAGE 135, 


over from straight cutting to angular cutting up to 46 . 








OPTIONAL FEATURES 








@ Semi-Automatic Power Stroke provides simpler operation, 
minimizes operator fatigue; gives up to 25% longer 
wheel life 


@ Oil Mist Spray attachment for cooler, easier cutting in- 
creases sow blade life up to 400% on non-ferrous materials 


Ae a, BUSHINGS YOU GET QUALITY... 
representatives will gladly discuss your cutting fy XE _CPRECISION.... AND FAST DELIVERY! 


requirements without cost or obligation. Just 
write or phone. 


Get profit-making equipment from Stone. Our 


Send me your FREE drill bushing SELECTOR. 
“Cut-off machinery by Stone represented 
in every major industry throughout the world.” 


Name - 


Firm Nome 


Address 


Sron: MACHINERY COMPANY, INC. .—/?e Sone 


31 Fayette St., Manlius, N. Y. - # ACME INDUSTRIAL CO. 
; 208 North Loflin St. ° Chicago 7, Ill. 





USE READER SERVICE CARD; INDICATE A-12-216-3 
USE READER SERVICE CARD; INDICATE A-12-216-1 
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nnual Index ol 
echnical Articles 


Volumes 40 and 41 


re 


Bar 


eee G 
be ae 


a 

% 
oe 
we 4 


m2 
‘ade ft 


This index fists subjects treated in the Technical Section 
ind abstract departments. It is divided into two parts: an 
iuthor’s index listing article titles and a subject listing. 
Phe latter is cross indexed for easy reference, with items less 
than one page in length indicated by an asterisk. Important 
subtopics are indexed along with major subjects so that 


references to a desired subject may be easily located. 
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1, Michael Stradd 
Mar. p. 82 
Swaney, Frank R Missile Produ 
New Techniques, May p. 81 
Sygnator, H. A.—Tilting Solves Piercing Prot 
lem, Dec. p. 76 


if 


rederic H Hub Rive 
Operations, Mar. fj 


= = 


ur r olin for Lowe 
“osts Sept I R6 
lward C.—Determining Stock Sizes 
n Costs, Nov. p. 121 
—Ultrahigh-Speed Machin 
t Producibility Problems? 


Sheet Metal Fabricat 
justry, May p. 205 


ustable-Angle V-Blo 


W ukusick—Impr 
n Steel, Dec. 1 
r Ceramics, June 


mental, July p. 155 
ructure, July p. 155 

lar 

leflection riveting, Mar. 1; 
asurements, Feb. p. 8 
press, hand*, Feb. p. 81 
sting furnace, Aug. p. 151 
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Arc welding, 

automatic, Feb. p. 104 

inert gas, Feb. p. 100 
Asbestos brazing fixtures*, Jun 
Assembly 

aircraft, July p. 77; Sept 

118 

electric motors, Apr 

fixture 

gaging 

line conveyors, June j 

machines, automation* 

missile*, Jan. p. 114 

missile guidance systems July 

yperations, engine, Nov. p. 116 

retaining fring insertion, Nov 

staking and swaging, Sept. 1 
mospheric air-cooled welding*, Dec. p. 72 
collimator for precision measurement, Fet 

3 


ymatic assembly machines*, Ju 
ymatic gaging, Mar. p 
ymatic Operation, see als 
COs: welding, Jan s 
coil winding, Apr 
distribution system, June 
frilling, Oct. p. 112 
drilling machines, Mar 
float, June p. 97 
induction hardening steel*, Fet 
low-production parts, July 1 
machine tools, May p. 11 Oct 
machining, Jan. p. 103 
machining of large workpieces 
metering of magnesium*, Jur 
milling, Apr. p. 94 
portable drill*, Jan. p. 97 
production, May p. 7 
programming*, May p. 208 
punching machines*, Mar 
riveting*, Sept. p. 122 
screw machine*, Feb. p. 103 
screw machine, toolholder, May 1 
tool changer, Feb. p. 93; Dec. p 
tracer-control milling*, Aug. p. 85 
transfer press, Jan. p. 110 
trim die, Feb. p. 78 
welding*, June p. 112 
work handling, May p. 108 
mation, see also Automatic Operation, Jan 
p. 103; Mar. p. 117; Apr. p. 75 
Apr. p. 113; May p 


July p. 80%; Nov. p. 190*; Dec. p 
73*; Dec. p. 155* 

building blocks, July p. 55; Dec. p. 47 

crankshafts machining, Jan. p. 103 

deep-hole drilling, Nov. 1 113 

electric motors, Apr. p. 122 

engineering curriculum, Apr. p. 113 

flexible, Dec. p. 47 

heat treat, Aug. p. 82 

honing, Nov. p. 91 

jig borer®, Dec. p. 73 

machine, Aug. p. 58 

milling processes, June p. 113 

"ganization, May p. 73 

planning, May p. 73 

rolling mill, Oct. p. 181 

small shop, in*, Jan. p. 92 

stamping press, of, Jan. p. 110 

welding process, of, Aug. p. 75 
Automotive engine manufacture, Nov. p. 116 
Axes, rotation, Oct. p. 119 


Backups, abrasive belt, Oct. p. 113 
Backward extrusion, titanium, July 
Balance sheet on education*, Apr 
Balanced shaving toolholder, May p 
Balancing*, Dec. p q 

Balancing, dynamic*, Jan. p. 113 
Balancing machine, electronic, Nov. p. 116 
Band saw fixture*, Feb. p. 80 

Bar gripper*, Aug. p. 44 


Barrel finishing, Apr. p. 109; May p. 107%; 


May p. 124 
Basic tooling solves variable job*, Aug. p. 72 
Bearing support, screw machine*, June p. 76 
Bearings, 
design®, Dec. p. 59 
heat-treat automation, Aug. p. 82 


*Brief article less than 1 page 
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3; May p. 108; 
June p. 97; July p. 62; July p. 79; 


ings (Continued 
protective atmospheres*, Sept. p 
superfinishing*, Mar. p. 199 
Belt finishing machines, Sept. p. 73 
Belt wear, abrasive, Oct. p. 113 
Benching methods, Nov. p. 87 
Bevel gear blanks*, June p. 78 
Blade making process promises economy*, Aug 
p. 88 
Blanking, Mar. p. 89; Mar. p. 123 
dies, Mar. p. 89 
presses, Apr. p. 122 
silicon steel, Dec. p. 63 
Block, clamping*, Dec. p. 45 
Blocks, gage, Feb. p. 97 
Boring, Mar. p. 110 
bar holder*, Nov. p. 83 
bars, powder metal shank, Mar. p. 107 
ontour*, May p. 105 
heads, May p. 94 
machine, tape controlled, Mar 94%; 
May p. 108 
machines, Apr. p. 172; Oct 
p. 51 
machines, aircraft*, Sept. p. 12 
mill*, Aug. p. 85 
tool, circular form*, Nov. p. 85 
Brake bending, Fet 
Brazing, Mar. p. 84 y 112; June p. 75; 
June p Ss ». 73; Sept. p. 98 
alloys, June p 
»pper, Mar. p 
filler metals for high-temperature service 
June p. 119 
high-temperature, May p. 112 
honeycomb sandwich, Sept. p. 98 
materials, May p. 112 
portable induction units, Mar. p. 84 
salt bath, Sept. p. 73 
silver alloy*, Dec. p. 74 
vacuum, May p. 112 
ach 
design, July p. 81 
holder, revolving*, May p 
aching 
process planning, July p. 81 
small-lot production, July p. 81 
tool, Feb. p. 82; Sept. p. 216* 
turret lathe*, May p. 77 
Brushing, power, burr removal, Nov. p. 110 
Bubble forming*, Oct. p. 102 
“Bubble-Gum”" technique provides economical 
forming*, Oct. p. 102 
Bubble study foreshadows crack detection tech 
nique*, Mar. p. 115 
Budgets, education, Feb. p. 71 
Building-block 
automation, July | 
ymponents, July p 
gage eb. p. 97 
system, Feb. p. 92 
transfer machine, July p. 79 
Built-in indicator*, Jan. p. 80 
Built-up edge, tools, July p. 65 
Bulge forming, Dec. p. 78 
Bulky items drilled without fixtures, May 1 
Bushings, assembly*, July p. 7 
Business operation*, Feb 118 


= 


Cables, flexible, induction heating, Mar. f 
Calculations 
cutting forces, Apr. p. 89 
cutting speeds, Jan. p. 98 
forces in honing, Nov. p. 91 
optimum stock sizes, Nov. p. 121 
programming, Apr. p. 94 
Calibration, optical, Feb. p. 83 
Cam 
gtinding, Apr. p. 83 
milling, May p. 79 
wooden, Jan. p. 117 
Capital investment return, Oct 
methods of obtaining, Aug. + 
Carbides, May p. 89 
cutting tools, Jan. p. 103; May ; 
machinable*, May p. 114 
materials, May p. 89 
tool, brazed powder metal shank, Mar p 
107 
tool life, July p. 65 
tools*, Apr. p. 314; May p. 195 
vacuum sintered, May p. 89 
Carbon correction process*, Oct. p. 90 
Case histories, plastic dies, Apr. p. 99 
Castings, 
aircraft®, Jan. ; 
centrifical, Jan. 1 
nodular irons, May 
static, Jan. p. 107 
steel*, Jan. p. 211 
Center drill, selection, Feb. p. 1 
Center drive lathe*, Mar. p. 95 
Centerless grinding, Oct. p. 111 
conveyor*, June p. 109 
microfinishing*, Aug. p. 149 
Centralization filtration, June p. 101 
temperature controls*, Apr. p. 121 
Centrifical casting. Jan. p. 107 
Ceramic tools, Mar. p. 198*; Apr. p. 85; Apr 
p. 314*; May p 1949; May p. 195*; 
June p. 91; Aug. p 86°: Aug p. 151; 
Sept. p. 73; Sept. p. 217 
form dies, Apr. p. 104 


Ceramic tools (Continued) 
high velocity machining 
Cermet control-rod fabrication 
ing*, Oct. p. 193 
Chamfering, toolholder*, Jan 
Change control, tool, Feb. + 
Checking plastic fixture, May p. 85 
jig, Feb. p. 97 
master gage blocks, Jan. p. 115 
twin template system, Mar. p. 201 
Chemical milling, Jan. p. 119; Sept. p. 73 
Chemicals and fluids, Apr. p. 172 
Chip compression, cutting for 
Chip deformation*, Feb. p. 203 
Chipless forming*, Apr. p. 31 
Chipless machining, Oct. p. 99 
Chipping, tool, July p. 65 
Chuck, 
compensating, Jan. p. 96 
jaws*, Mar. p. 81 
Circuits, hydraulic, Jan. p 
Clamping autcmation, Aug 
irregular stock,* Dex 
milling*, Oct. p. 78 
Cleaning, May p. 81 
Close shave with a rotary file, June p. 113 
Clutch, magnetic, Nov. p. 103 
Clutches, -electromagnetic*, July p. 146 
COs welding, steel, Jan. p. 82 
Coatings, molybdenum application*, Sept 
117 
Coils, induction heating*, Mar. p. 84 
Coil winding machine Apr. p. 122 
Cold chamber die casting*, June 
Cold extrusion, Oct. p. 105 
titanium, July p. 84 
Cold forming*, Mar. p. 197 
Cold hearth melting, Aug. p. 151 
Cold retort vacuum heat-treating furnace, Aug 
p. 151 
Cold treatment, stainless stee Aug. p. 87 


Color codes, transfer machines, flexible produ 
tion, Sept. p. 112 
Combination operation machine, July p 
Comparative cost 
fiber reinforced or plastic dies, exyx 
and metal dies, Apr. p. 99 
plastic tooling, May p. 85 
Comparator, improvised*, July 1 
Compensating chuck, Jan. p. 96 
Competition, tooling for, Apr 
Components 
jigs and fixtures, Ay 
machine control, Apr. p. 172 
manufacturing, electrics May p. 81 
mechanical, Sept. p. 73 
Compositions, fiber reinforced epoxy, Apr. p. 99 
Compound, contour machining, May p. 79 
Compounded economy from forging develop 
ment®, Oct. p. 93 
Compounds, finishing, May p. 124 
Compression forming process, Mar 
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p. 154 
Cone turning device* 
Construction, 
jig, Feb. p. 97 
plastics tools, Aug. p. 80 
Construction kit*, Mar. p. 93 
Construction, new plant®*, Aug. p. 155 
Consumable electrode arc-welding furnace, Aug 
p. 151 
Contact initiated discharge machining*, Feb. p 
208 
Contact wheels, June p. 85 
Continuous operation conveyor heat treat® 
June p. 109 
Continuous radiotracer monitoring shows how 
piston rings wear in service*, Sept. p 
224 
Contour lathe*, Jan. p. 113 
Contour machining, Jan. p. 119; May p. 79; 
107*; July p 
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tracer-controlled ‘ p. 201 
Contour milling, Mar. p. 97; Apr. p. 94; May 
p. 107%; May p. 115; July p. 60; Aug 
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Control 
centerless grinder, Apr. p. 110 
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machine components, Apr. p. 172 
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punch card, Apr. p. 75 
quality, Apr. p. 323; June p. 71 
sheet metal thickness, Oct. p. 96 
system regulates loading of milling equir 
ment*, Oct. p. 97 
tape, Apr. p. 75 
valves, hydraulic, Jan. p. 87 
Controlling leakage, Jan. p. 87 
Controlling springback and buckling. Aug p. 63 
Controlling tool life, July 
Controls 
motor, Aug. p. 62 
proximity, Nov. p. 113 
transfer machines static elements, Sept. | 
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Conversion kit components, pneumat Dec 
60 


t 65 


p 
Conveyor 
belt grinder®, June p. 110 


The Tool Engineer 





4 


onveyor (Continued) 
enterless grinder® 


June p. 109 
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powder 
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Damping characteristics, 
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Data processing speeds customer ser 
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Data processing system*, May p 
Deburring*, May p. 107 
operations, Nov 87 
Decorative plating developments 
Deflection, machines, Mar. p. 87 
Defiection riveting, angular, Mar 
Deformation 
chip*, Feb. p 
plastic*, Mar. p 
Densified wood cams 
Depreciation, rate of 
Design 
automat 
Pp 
broach, July p. 81 
drill jig*, July p. 49 
gage block checker, Jan. p. 93 
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lead gage*, Nov. p. 199 


203 

199 
Jan. p 
return 


117 
Jan. p 


tool changing 


®Bricf article less than 1 page 


December 1958 


110 


yi 


Apr 


84 


11 


85 


and 


P 


91 


pra tical 


314° 


metal 


P 
vi 


118 


Sept 


99 


73 


Oct 


conventional f 


103 


Fet 


ma 


appli 


July 


shanks 


118 
e* 


} 


mechanism, 


Pp 


May 


119 


ontinued ) 
Feb. p. 92 
Nov. p 
for 


Design (C 

machine Mar 
190% 
old 


p. 117 


June p 
method programmir 


Detecting cracks* 
Determining ma 
Sept 


Determinin 1 life on 


Mar. p. 115 
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Diagram correlation 
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Die 
Die 
Dies 


kout 
Mar. { 
explosive 
metal fiber plastics 
piercing*, June p 
short-run production 
trimming, Feb. p. 7 
Digimatic system, machine control, Oct 
Dimensional change, stainless steel, Aug 
Dip brazing of magnesium possible 
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Directional Jan. f 
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in-plant gear program*, Pp 

Effective management and national 

Mar. p. 206 

inspection system 

p. 83 


191 
sex 
cuts 
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Electrical components manufacturing, May p. 81 
Electrical control static, Sept. p. 114 
Electrical discharge machine, Oct. 1 
Electrical measuring instruments* 
Electroct Nov. | 
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hemical machining 
f Mar. p. 104 
Electrodepositing plating, Sept. p 
Electroerosive machining*, Sept. p 
Electrohydraulic drive, Mar. p. 97 
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Electroplate testing 
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Milling ( Continued 
machine design changes, Oct. _ 
machines, Apr. p. 172; Oct. p. 91 
machines, tracer-controlled*, Sept 
magnesium, Jan. p. 125 
milling, Jan. p. 119; Mar. _ 
94; May p. 115; Jur 
p. 60; Dec. p. 7 
numerical, Jan. p. 207*, De 
Pp 
practice today, June p. 113 
titanium, May p. 121 
tracer-controlled, Dec. p. 83 
tungsten-base alloy arbor, Mar. p. 107 
with ceramic tools, July p. 73 
Missile manufacturing, cost reduction*, Nov. 1 
200 
Missile production requires new techniques, May 
p. 81 
Missiles, production, May p. 108 
Models working*, Mar. p. 93 
Molybdenum-base alloys*, Feb 
Motors, contour milling, Aug 
hydraulic, Jan. p. 87 
Mount, air, Mar. p. 87 
vibration, Jan. p. 95 
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grams*, Mar. p 
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Nickel-silicon-boron alloy 
Nitriding*, June p. 188 
Noise reduction, turret lathes* 
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Nonconsumable arc-melting furn 
Nonsticking plugs, June p. 117 
Notch sensitivity, Aug. p. 87 
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imerically controlled machine, Sept 
Dec. p. 73* 
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Oil level gage* 
Operation 
arc welding, Feb. p. 100 
automatic arc-welding, Feb. jf 104 
extrusion heavy wall seamless tubing*, Fet 
p. 102 
induction hardening*, Feb. | 
hot-rolling steel, Feb. p. 94 
inert-gas arc welding, Fet 
machining*, Feb. p. 95 
riveting, Feb. p. 96 
straightening*, Feb. p. 81 
thread grinding*, Feb. p. 102 
Optical tooling*, Jan. p. 114; Feb. p. 83; Apr 
p. 172; May p. 81; May p. 93; Oct 
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calibration, Feb. p. 83 
coincidence reading system 
gaging, Sept. p. 73 
grinding, June p. 95 
inspection*, Jan. p. 114 
positioning system tooling 
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scratch tester, Aug. p. 55 

uses in industrial plants, Oct. p. 189 
Optimum lot size*, Oct. p. 183; Nov. p. 121 
Optimization, Jan. p. 98 
Organization, May p. 73 

automation, May p. 73 

engineering work*, Feb. p. 213 

laboratory, July p. 43 
Organizing a manufacturing laboratory, July p 

43 

Orifice tapered valves*, Mar. p. 92 
Oscillating grinder, Apr. p. 10 
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worms, July p. 50 
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Painting problem*, Mar. p. 106 

vallet conveyors, June p. 106 

arallelism, gage blocks, Aug. | 

irts sampling, Sept. p. 83 

atents and small business*, Feb. 7 

enetrating radiation, July p. 155 2 
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Physical properties, high-strength materials 
Aug. p. 63 
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June p 


P 


measurements* 


Dec. p. 76 
iercing dies* 75 
plugging*, Sept. p. 102 
Pins, Jan. p. 204*; June p 
insertion tool*, May j 
knockoff*, June p. 75 
Pipe thread stoplines 
Planning, Mar. | 112 
automation, May jf 
manufacturing, Apr. { 
plant, Apr. p. 13 
process, Apr. p. 119 
production, Sept. p. 105 
quality control, De Pp 
short-run tooling, Sept 
Plant design, Apr. p. 131 
Plant engineering*, Aug. | 
Plant planning, Apr. p. 131 
Plastic 
checking fixture, May p. 85 
deformation, Feb. p. 203%; Mar. 1+ 
deformation, machining, Oct. p. 71 
lies, Apr. p. 99; May p. 119 
dies, advantages, Apr. p. 99 
dies, case histories, Apr. p. 99 
dies, process properties, Apr. p 
Plastic tools, Mar. p. 89; Sept. p. 73 
ipplications, May p. 85 
construction of, Aug. p. 80 
holding fixtures, Aug. p. 80 
profile templates, Aug. p. 80 
Plastics, Sept. p. 73 
low-temperature treatment, Fet 
machining*, Mar. p. 198 
metal fiber, Apr. p. 99 
plant tooling in, May p. 85 
Plating, May 
chrome*, June p. 188 
developn Sept. p. 221 
marks » 104 
process*, | p. 113 
research, Sey p. 109 
Plugs, June p. 117 
Plunge grinding*, May p. 88 
Plywood cams, Jan. p. 117 
Pneumatic feed device, Dec. p. 60 
Pneumatic vibration mounts, Jan. ; 
Policies, manufacturing laboratory 
Policy, special machine, Sept. p. 7 
Polishing, May p. 106 , 
abrasive belts with, June p. 85 
finish*, Oct. p. 111 
glass, Oct. p. 108 
Polyethylene forming*, Oct 
Portable power tool, Apr 
drill, automatic feed* 
grinder*, Oct. p. 111 
gun drilling, May p. 95 
height gage*, Jan. p. 79 
high-frequency induction equipment, Mar 
p. 84 
infrared lamp sections*, Mar. p. 103 
riveter eb. p. 96 
tool*, Jan. p. 97 
Position control, May p. 115 
Position readout system for large machine tools 
objectives and accomplishments, Sept 
p. 229 
Positioner, welding, gantry type*, Feb. p. 101 
Possibilities in the field of dry lubricants, June 
p. 205 
Post process automatic gaging, Mar. p. 75 
Powder rolling, cermet control-rod fabrication® 
Oct. p. 193 
Powder metal tool shanks, Mar. p. 107 
Power, 
brushing, Nov. p. 110 
package, precision grinding wheel®, July p. 
159 
requirements, abrasive belt machining, June 
p. 85 
Power driven slate conveyors, June p. 106 
Power, fluid, Jan. p 7 
Power requirements, materials, June p. 103 
Power roll forming, Jan. p. 204*; Oct. p. 99 
Power tool, portable, Apr. p. 172 
Precision 
boring, tape controlled, Mar 
contour boring*, May p. 105 
drilling, tape controlled, Mar 
expanding mandrels, Sept. p 
forging, Sept. p. 95 
gear manufacture, Oct. p. 91 
grinding, June p. 95 
height measurement*, Mar. p. 96 
tapping, tape controlled, Mar. p. 110 
Preparing engineers for industry, Aug. p 
Press operation, 
automatic transfer, Jan. p. 110 
hydraulic for aircraft forming*, Sept. p. 122 
pneumatic, Dec. p. 60 
presses, Mar. p. 197*; Apr. p. 172 
Pressing fixture, June p. 76%; Dec. p. 45% 
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Pressure coolant for gun drilling, Sept. p. 123 
Pressure requirements, extrusion, July p. 84 
Principles, honing fixtures, Nov. p. 91 
Problems solving study®, July 5. 8&3 
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eramic form dies, Apr. { 
hemical milling, Jan. 5 
aid extrusion, Oct. p. 105 
compression forming, Mar 
mtrol, Mar. p. 75 
deep-hole drilling, Nov. p 
electroless plating, Sept. p 
honing, Nov. p. 91 
powder rolling*®, Oct. p. 1 
power-brushing, Nov. p. 1 
power-roll forming, Oct 


arbon <« 


precision forging, Sept. j 
roll and coin*, Aug. p. 88 
tary forging*, Oct. p. 9 
simplification*, Nov. | 
subzero, Aug. p. 87 
cess planning, 
broaching, July p. 81 
hot upsetting, Sept. p 
ganized methods p: 
119 
essing 
aircraft materials, May 1 
vacuum, May p. 112 
ibility 
anced aircraft aspects, Fet 
Id-extrusion, Oct. p. 105 
iltrahigh speed, Oct. p. 71 
Product design, cold-extrusion, Oct 
Product quality improvement, June p 
Production 
flat lapping*, Oct. p. 97 
guided missiles, May p. 81 
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programming*, Jan. p. 208 
turret lathe, May p. 89 
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Punch life, Dec. p. 63 
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toolholder*, Jan. p. 80 
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Repairs, Sept. p. 73 
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*Parker Kalon Div., Genera m ri ortatio ‘or 4 hriftmaster Products Corp 
*Perry Equipment & Eng itomation ! 233 inius Olsen Testing Machine (¢ 
*Pioneer Aluminun Inc *Tomkins-Johnson Co 

Pipe Machinery Co 171 

Producto Machine Co 

‘Punch Products Corp 


*Uddeholm Co. of America 14 
Union Carbide Corp., Bakelit \ r 208-209 
i U. S. Drill Head Co 213 
R and L Tools, Inc..... *U. S. Gypsum Co 23 
Raybestos-Manhattan, Inc Manhatta rT Universal Engineering Co 152 
*"Reichhold Chemical Inc 
Ring Punch & Die Co 
ybDin Omer E Co 
Rockford Clutch Div., Borg-Warner Cor; 
Holbrook & Henderson, Inc > 
Jos. T., & Son, Inc *Vanadium-Alloys St 0 177 
Vascoloy-Ramet } 108 
*Vulcan Tool Co 129, 199 


*Sandvik Stee Oo yr ant 12¢ Ww 
*Scher Gex ‘o 1 

*Scully-Jones & Co 12 Wallace Supplies Mfg. Co 

*Service Machine Co | *Whistler, S. B., & Sons, Inc. 

Sheffield Cory The 186 Whitney Chain Co., Hanson-Whitney Div 
*Sheldon Machine Co 166 *Wilson Mechanical Instrument Div 
Sossner Tap & Tool ¢ 13 American Chain & Cable Co 
Southwest Products Co Winter Brothers, Div., National Twist Dri 
*Standard Pressed Stee Woodson Tool Co 
*Starrett, L. S., Co., The 

Stone Machinery Co 

Sundstrand Machine Too 

*Syke Machine & Gear 


THE TOOL ENGINEER REGIONAL ADVERTISING OFFICES 


EASTERN OHIO CENTRAL WESTERN PACIFIC COAST 
Austin G. Cragg Richard E. Cleary Clarence T. Etter Stanley F. Girard Robert E. Ahrensdorf 
Frank Baldwin 15515 Detroit Ave R. Alan Cobleigh Room 217 3275 Wilshire Bivd 
400 Madison Ave Cleveland , Ohio 10700 Puritan Ave 612 North Michigan Ave Los Angeles 5, Calif 
New York 17, N. Y LAkewood 1-7125 Detroit 38, Mich Chicago 11, Ill. DUnkirk 2-7337 
Plaze 9-4018 UNiversity 4-7300 Michigan 2-4465 
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GREAT NAMES IN INDUSTRY 
produce MORE for LESS with 


The story at PEECO can best be para- 
hrased — “... known by the company they 
eep...” The long list of companies that 
now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who's 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more’. Send 
for new literature on the latest feeding 
technique. 


° FI 


aa 


Time and Time again PEECO helps men in AUTOMATION DEVICES Inc. @ 
(OD) 


industry produce more... Why not you? 32nd and BRANDES STS.,ERIE,PA.+ PH 4-6320 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF VIBRATORY PARTS FEEDERS 


December 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-12-233 











AMERICAN SOCIETY OF TOOL ENGINEERS 
AVAILABLE NOW 


Items listed below are available for individual ASTE 
members and nonmembers at the nominal charges shown 


MATERIALS 


.Membership Lapel Emblem (Blue Enamel on Gold). Members Only 

Membership Certificate. Members Only. 
..Membership Certificate framed in a black wood frame 

.Clear Plastic Cover for Handbooks (Specify which) 


BOOKS 
Member Non-member 


Die Design Handbook ... $11.00 $15.00 
Tooling for Metal Powder Parts. 6.00 7.50 
Die Design Handbook 9.75 14.50 


BOUND ANNUAL MEETING PAPERS 


1954... Collected Papers’... $4.00 
1955... .Collected Papers” . 4.00 
.. 1956... .Collected Papers , 4.00. 
.. 1957... .Collected Papers e, ne 5.00. 
.1958... .Collected Papers Book 1° (Annual Meeting) . .. 5.00 
1958... .Collected Papers Book 2° (Semi-annual Meeting) 5.00 


BOUND SEMINAR AND SYMPOSIUM SETS 


...Diamond Symposium Papers”... ..... $2.00 
.. .Plastic Symposium Papers”........ oie 3.00 
_..Ceramic Symposium Papers ...... 3.00 
...Numerical Control Symposium Papers’...... 3.00 
... Tooling for Metal Powder Parts Symposium Papers 3.00 

..Metal Cutting Review Seminar Papers + 3.00 


INDIVIDUAL PAPERS 


1954-1958... . Papers for all years available 
(minimum order $1.00) - a $1.00 
.Coupons for Purchase of 10 Individual Papers. Members Only. 3.00 
See Synopsis in 1958-1959 Publications Catalog. Available without charge. 


CHECK, MONEY ORDER, OR COMPANY PURCHASE ORDER IN FULL PAYMENT MUST BE ENCLOSED 
ENTER TOTAL To: AMERICAN SOCIETY OF TOOL ENGINEERS 
ENCLOSED HERE Member Services Department 
AND CHECK 10700 Puritan Avenue 
PAPERS REQUIRED Detroit 38, Michigan 


Ship to: 


Street Address 
City, State. 


Member No Chapter No 
Signature Title 
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NEW! 


~* -* -* L\’ | Heavy-Duty 
S052" 25 | Precision Boring Machine 


MACHINES 21 CYLINDER HEAD . From base to bridge-top, Ex-Cell-O’s new Style 771 Pre- 


cision Boring Machine is engineered to keep pace with 
SURFACES IN ONE PASS WITH DEPTH changing production needs and built to give years of pre- 
OF CUT BETWEEN 2" AND *ic cise profitable performance. 


Rough castings are bored, plunge- A specialist in fast, heavy-duty work such as the multiple 
faced and chamfered at a rate of 18 machining operations detailed at left, the Style 771 (and 
parts per hour. Tooling is shown below. the companion double-end Style 772) provides ample 

is work space for complex tooling setups and bulky fixtures. 


eee bs In-built versatility permits a broad range of rough, semi- 
ae FS finish and finish operations with automatic cycling. Rigid 
construction gives the "beef’’ needed for machining large, 
heavy parts, and supplies a wide margin of steadiness for 

high production of smaller precision parts. 


Ex-Cell-O Precision Boring Machines can put greater pre- 
cision into your products at lower per-unit cost. Get the 
full story from your local Representative, or write direct. 
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we 

‘ 

ote ectet 


RIGHT: Style 771 ma- 
chines both 4-and-6- 
cylinder tractor compo- 
nents. As cycle starts, 
table rapids to left, 
spindles rotate and feed 
traverse begins. At end 
of stroke, table rapids 
out to clear tooling; fix- 
ture indexes, cycle re- 
peats for second set of 
holes. 


BELOW: Double-end 
Style 772 performs mul- 
tiple machining opera- 
tions on tractor gear 
case cover. 


EX-CELL-O 


CORPORATION 
DETROIT 32, MICHIGAN 





MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES « 
CUTTING TOOLS + TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG 
BUSHINGS * AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 


58-49 





the exclusive combination of features in 





adds up to longer and better service life 


Accurate threads 
with 175,000 pounds 
per square inch 
tensile strength. 


Patented locking 
device prevents pads 
loosening from 
any cause 

sj 


Front loading pads 
may be changed 
without removing 


collet from spindle... 


saves set-up time. 


Properly tempered 

alloy steel provides Hardened tapered 

suitable spring action. bearing surface cam- 
ground to operate 
faster and grip tighter 


Besides working better and lasting longer, these Benco 
"Martin'' Master Collets permit you to work to closer tolerances. 
Their accuracy is guaranteed to be less than .001 


run-out per inch of bar extension from the collet face. 


Even with all their features Benco Collets cost you no more than 
just ordinary collets. You get maximum performance ... you save 


time and money by using them on all your automatics. 


Most sizes of Solid and Master Pushers, Solid and Master 
Collets for all popular automatics will be delivered immediately 


from stock. Send for price list and catalog 


BENCO 
COLLET manufacturing company 


Cleveland, Ohio 





